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 Social cognition (SC) encompasses domains related to how individuals think about 
themselves, others, and understand social situations. Impairment in social cognition in 
schizophrenia spectrum disorders (SSD) is relatively common and exhibits strong relationships 
with neurocognition and functional outcomes. However, there is considerable heterogeneity in 
the assessment of SC in SSD. The aim of the present study was to develop a brief battery of SC 
in SSD to reduce heterogeneity of SC measurement in research and increase SC assessment in 
clinical practice. To this end, the present study utilized an Item Response Theory approach to 
develop brief versions of SC tasks administered to individuals with SSD (n = 386) and 
individuals without a psychiatric diagnosis (n = 292) during the Social Cognition Psychometric 
Evaluation (SCOPE) Study to assemble a brief battery of SC in SSD. Psychometric properties 
for each brief SC measure were evaluated and compared to the original measures. Eight brief 
measures of SC were developed (i.e., Ambiguous Intentions and Hostility Questionnaire, Bell 
Lysaker Emotion Recognition Task, Penn Emotion Recognition Task, Reading the Mind in the 
Eyes Task, Hinting Task, Intentionality Bias Task, Relationships Across Domains Task, and The 
Awareness of Social Inference Test). Based on psychometric properties and relationships with 
other measures of SC, neurocognition, and functioning, four brief tasks and one full-length task 




SCOPE). The resulting BB-SCOPE is efficient with an estimated administration time of twenty-
five minutes, comprehensively assesses three domains of SC (i.e., attribution bias, emotion 
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 Schizophrenia spectrum disorders (SSD) are defined by disturbances in thought, 
perception, and behavior, typically with a focus on presentation of positive (e.g., delusions, 
hallucinations) symptoms with co-occurring negative (e.g., low mood, anhedonia) symptoms 
(American Psychiatric Association, 2013). Global estimates for prevalence rates of SSD range 
from 0.3% - 0.7% (McGrath et al., 2008; Wu et al., 2006). Despite a relatively low prevalence 
rate, SSD is one of the most impairing conditions, consistently ranked as the fifteenth leading 
global cause of years lost due to disability (Global Health Metrics, 2017). SSD is also associated 
with high rates of suicide (8.9%) and suicidality (69.9%), premature mortality (average 14.5 
years of potential life lost), unemployment (58%), and an economic cost of $155.7 billion in the 
United States (Cloutier et al., 2016; Harvey et al., 2018; Hjorthøj et al., 2019; Walker et al., 
2015).  
 Despite advances in effective psychopharmacological approaches to target positive 
symptoms (e.g., hallucinations and delusions), functional impairments in SSD remain pervasive 
and persistent. Increasingly, there is a focus on cognition, specifically neurocognition (NC) and 
social cognition (SC), as a treatment target to improve functional outcomes in SSD. SC 
encompasses domains related to how individuals think about themselves, others, and understand 
social situations, whereas NC encompasses domains such as working memory and processing 
speed. This focus is due to growing evidence that impairments in cognitive domains precede 
onset of the disorder, are present early in the illness, and are associated with real-world outcomes 




Perkins, 2008; Couture, Penn, & Roberts, 2006; Phillips & Seidman, 2008). While cognitive 
deficits are not part of diagnostic criteria, the majority of individuals with SSD experience 
impairment in SC or NC (Bora, Binnur Akdede, & Alptekin, 2017; Fanning, Bell, & Fiszdon, 
2012; Savla, Vella, Armstrong, Penn, & Twamley, 2013). 
Cognition in Schizophrenia: A Brief History 
  Attention to cognitive impairments in SSD date back to observations made by Kraeplin 
and Blueler but more formal inquiry of cognition was not apparent until the 1950s with the rise 
of experimental psychology and neuropsychology (Green & Harvey, 2014). Experimental 
psychology focused on measuring cognitive processes (e.g., attention, reaction times) while 
neuropsychology focused on cognitive impairment with the shared end result that differences in 
cognition were well-documented in SSD (e.g., Everett, Laplante, & Thomas, 2006; Goldberg, 
Weinberger, Pliskin, Berman, & Podd, 1989). Around this same time, antipsychotic medications 
were introduced and widely prescribed given their efficacy in reducing positive symptoms, 
which in turn drastically decreased SSD inpatient populations (Shen, 1999). However, limited 
effects of antipsychotic medications to improve cognition (Keefe, Silva, Perkins, & Lieberman, 
1999) and functioning (e.g., Hegarty, Baldessarini, Tohen, Waternaux, & Oepen, 1994) led to a 
focus on treatments specifically targeting NC deficits to improve outcomes for individuals 
diagnosed with SSD.  
Neurocognition 
 Early frameworks for understanding SSD proposed a vulnerability-stress model whereby 
vulnerability factors (e.g., reduced available processing capacity, social competence and coping 
deficits) interact with environmental factors (e.g., social stressors, non-supportive social 




hyperarousal, deficient processing of social stimuli) which increase the likelihood of positive 
symptoms (Hemsley, 1977; Nuechterlein & Dawson, 1982). Neurobiological evidence supports 
this vulnerability-stress model with meta-analyses demonstrating differences in brain structure 
and activation (e.g., Haijma et al., 2013; Minzenberg, Laird, Thelen, Carter, & Glahn, 2009) as 
well as distinct genetic profiles in SSD (e.g., Allen et al., 2008; Shi, Gershon, & Liu, 2008) 
which contribute to observed NC deficits (Barch, 2005; Gold & Weinberger, 1995; Lewis & 
Lieberman, 2004). Today, the focus on NC deficits in SSD expands beyond available processing 
capacity to include eight, generally agreed upon, separable domains of NC: attention and 
vigilance, processing speed, reasoning and problem solving, verbal comprehension, verbal 
fluency, verbal learning and memory, visual learning and memory, and working memory (see 
Figure 1; Fett et al., 2011; Green et al., 2004; Halverson et al., 2019; Nuechterlein et al., 2004).  
 Cognitive Remediation Therapy (CRT) was developed and widely disseminated as a 
psychosocial intervention to target NC deficits and, subsequently, improve functioning in 
individuals with SSD. CRT broadly encapsulates different methods of teaching “thinking skills” 
using materials that are neutral in affective content and personal relevance, and that target 
specific domains of NC deficits (p. 1227, Wykes & Van Der Gaag, 2001). CRT varies widely in 
format, but typically includes didactics with drill-and-practice exercises, targets specific task 
performance (e.g., working memory) or cognitive strategy (e.g., planning), and is delivered in a 
group or individual format utilizing computer programs or paper-and-pencil materials (Wykes & 
Van Der Gaag, 2001).  
 Effects of CRT on NC domains and general cognition generally yield medium to large 
improvements (McGurk et al., 2007; Prikken et al., 2018; Wykes et al., 2011). However, 




to functional outcomes (e.g., social skills, community functioning; see Addington & Addington, 
1999; Bellack, Morrison, & Mueser, 1989; Penn, 1991; Spaulding et al., 1999). Perhaps 
unsurprisingly, meta-analyses of CRT suggest limited relationships with functional outcomes 
when delivered in isolation (Kurtz et al., 2015; McGurk et al., 2007; Revell et al., 2015; Wykes 
et al., 2011). Additionally, equivocal findings exist regarding long-term retainment of improved 
functional outcomes beyond CRT participation (e.g., Reeder et al., 2017; Wykes et al., 2011).  
 One explanation for equivocal findings regarding the relationship between NC and 
functional outcomes is the considerable amount of variance in functioning left unexplained by 
NC. While NC exhibits reliable relationships with functional outcomes (Fett et al., 2011; 
Halverson et al., 2019), the amount of unique variance explained by NC is limited with average 
estimates around 25% (Cohen et al., 2006; Tolman & Kurtz, 2012). Limited generalizability of 
CRT and the large amount of variance in functioning left unexplained by NC prompted 
exploration in the field to identify additional variables related to functional outcomes (Green, 
Kern, Braff, & Mintz, 2011).  
Social Cognition 
 Parallel to the development of research and interventions focused on NC deficits was a 
smaller, albeit growing, field of inquiry examining social cognition (SC) deficits within SSD 
(Morrison & Bellack, 1987; Morrison, Bellack, & Mueser, 1988; Penn, 1991). SC encompasses 
cognitive domains related to how individuals think about themselves, others, social situations, 
and social interactions (Penn, Corrigan, Bentall, Racenstein, & Newman, 1997). Similar to the 
theoretical roots that prompted inquiry into deficits in NC (i.e., vulnerability-stress model), 
social-cognitive models of SSD spurred investigation of SC processes potentially underlying 




on the assumption that the range of symptoms present in SSD were not fully explained by 
deficits in NC and that specific SC processes were likely associated with different symptom 
clusters (e.g., individual SC processes associated with individual positive symptoms).   
 The first social-cognitive model proposed by Bentall (1990) focused on hallucinations 
and delusions and proposed deficits with metacognition (i.e., awareness and understanding of 
one’s own thought processes) lead to difficulty differentiating real from imaginary events and a 
tendency to misattribute perceptions to external sources (i.e., attribution bias). Bentall (1990) 
compared this external attribution bias to the internalizing bias seen in individuals with 
depression and underscored the likely contribution of NC processes (e.g., ability to discriminate 
between real and imaginary) to this attribution bias.    
 The second social-cognitive model proposed by Frith (1992) theorized that delusions and 
hallucinations resulted from difficulty monitoring the mental states of others (i.e., deficits in 
theory of mind abilities). Frith (1992) originally posited that negative symptoms may be 
explained by a failure to take account of the mental states of others while positive symptoms 
(e.g., paranoia) may be the result of erroneous inferences made about the mental states of others. 
Together, these two social-cognitive models laid the framework for decades of SC research and 
led to a paradigm shift towards explaining SSD symptomatology and subsequent impairment in 
terms of SC biases and deficits.  
 Despite this paradigm shift towards SC as a factor in SSD symptomatology, studies 
examining potential biases and deficits were “fraught with a number of methodological and 
conceptual problems…such problems that may reflect that research in SC and severe adult 
psychopathology have been conducted in relative isolation from each other” (p. 118, Penn et al., 




homogeneity required for meaningful estimates of SC deficits. Additionally, early measures to 
assess SC deficits and biases exhibited poor psychometric properties, which led to more 
questions regarding reliability and validity than answers about the role of SC in SSD 
symptomatology and impairment (Penn et al., 1997).  
 A number of important studies would refocus the field from methodological concerns to 
the role of SC in functioning. Penn and colleagues (1993) compared functioning (i.e., social 
problem-solving) and information-processing abilities among individuals with SSD, depression, 
and healthy controls, and found deficits in functioning were stable in SSD independent of current 
symptoms and improved information-processing abilities (not observed in depressed 
individuals). In another study, Corrigan and Toomey (1995) demonstrated that SC (i.e., social 
cue perception) demonstrated stronger relationships with functioning (i.e., problem-solving 
skills) compared with NC domains. Corrigan and Toomey (1995) also demonstrated that SC 
explained additional variance in functioning after accounting for NC. Penn, Spaulding, Reed, and 
Sullivan (1996) corroborated this earlier finding but with administration of more comprehensive 
NC and SC batteries. Penn and colleagues (1996) found consistent relationships observed 
between SC and functioning and that SC contributed unique variance in functioning, after 
accounting for NC.  
A Brief Note on Functional Outcomes 
 Functional outcomes are ways of operationalizing the question of how one is generally 
doing. Functional outcomes in SSD are typically based on observer ratings (e.g., Quality of Life 
Scale; Heinrichs, Hanlon, & Carpenter, 1984), performance on a task meant to simulate real-
world scenarios and responsibilities (e.g., UCSD Performance Based Skills Assessment; 




play tasks (e.g., Role Play Test; Penn, Mueser, Doonan, & Nishith, 1995), or observations made 
in-vivo such as work performance or behavior in a treatment setting (e.g., Work Personality 
Profile; Bolton & Roessler, 1986). While measures of functional outcomes are ubiquitous with 
new measures developed frequently, generally measures of functional outcomes in SSD can be 
grouped into four domains (e.g., Fett et al., 2011): community functioning (e.g., activities of 
daily life and relationships), social behavior in the milieu (e.g., observed behaviors in a specific 
context), social problem solving (e.g., abilities to address a social problem or generate solutions), 
and social skills (e.g., social interaction abilities like eye contact and conversation skills).  
Current Conceptualization of Social Cognition in Schizophrenia Spectrum Disorders 
Models of Social Cognition 
 
 While our conception of SC in SSD today is more complex than earlier research which 
focused narrowly on attribution bias and theory of mind deficits, decades of research validate 
these two types of approaches to understanding SC in SSD (Penn et al., 2000): performance 
deficit versus performance bias. For example, a recent factor analysis of SC in SSD supported a 
two-factor model (i.e., social cognition skill and hostile attribution style; Buck, Healey, Gagen, 
Roberts, & Penn, 2016) and meta-analyses show SC deficits exist across a range of SC domains 
in SSD (e.g., Savla et al., 2013). While the domains of SC can be generally categorized as a 
deficit or performance bias, the field historically lacked agreement as to exactly what domains 
constitute SC and definitions of these domains (Green et al., 2008).  
 This heterogeneity in SC domains and definitions led to an NIMH workshop to reach a 
consensus among experts within SSD on definitions of SC (Green et al., 2008). During this 
meeting, general consensus was reached that the following five domains appropriately capture 
SC: theory of mind (i.e., ability to infer intention and beliefs of others), social perception (i.e., 




norms and goals), attribution bias (i.e., tendency to ascribe positive or negative causes to the 
behaviors of others or events), and emotion processing (i.e., ability to identify, understand, and 
perceive emotions; Green et al., 2008).  However, this five-factor conceptualization of SC in 
SSD was presented with the understanding that there is considerable overlap among these 
domains which precludes clear boundaries between them. Underscoring the complexity of SC as 
a construct with unclear boundaries are the vast number of factor-analytic studies attempting to 
quantitatively define domains of SC in SSD (e.g., Allen, Strauss, Donohue, & van Kammen, 
2007; Browne et al., 2019; Corbera, Wexler, Ikezawa, & Bell, 2013; Happé & Bird, 2017; 
Mancuso, Horan, Kern, & Green, 2011). Although no definitive structure of SC in SSD exists, 
overall results from factor analyses support separable SC domains that contribute unique 
relationships to functioning and generally fall into categories initially proposed by Green and 
colleagues (2008).  
 For the purpose of the present review and study, definitions of domains of SC will defer 
to recommendations from a 2014 NIMH-sponsored survey of experts: emotion processing, social 
perception, mental state attribution/theory of mind, and attribution style (see Figure 1; Pinkham 
et al., 2014). These domains of SC were chosen based on recency of expert recommendations 
which allow for the most current and comprehensive consideration of results from the field. 
Importance of Social Cognition  
 Deficits or biases in SC, although not necessary for a diagnosis of SSD, are observed in 
the majority of individuals with SSD (e.g., estimates as high as 75%; Hajdúk, Harvey, Penn, & 
Pinkham, 2018). Additionally, disruptions in SC domains are seen throughout all stages of the 
illness including ultra-high risk (i.e., immediate family member with SSD), first-episode, and 




& Kwon, 2015; Pinkham, 2014; Savla et al., 2013). There also seems to be a familial risk for SC 
impairment, with SC deficits observed in unaffected relatives of individuals with SSD (Keshavan 
et al., 2009; Phillips & Seidman, 2008). Additionally, deficits in SC are present in SSD 
regardless of current symptom presentation or severity (Green, Horan, & Lee, 2010; Penn, 
Sanna, & Roberts, 2008). Similar to NC, neurobiological evidence supports differences in brain 
structure and activation (Benedetti et al., 2009; Fujiwara et al., 2007; Pinkham et al., 2008; 
Sugranyes et al., 2011) as well as distinct genetic profiles in SSD (e.g., Martin, Robinson, 
Dzafic, Reutens, & Mowry, 2014) which contribute to observed SC deficits. Altogether, SC 
deficits or biases appear to be stable throughout the course of SSD and relatively robust to 
current symptom presentation (i.e., observed during periods of euthymia as well as positive and 
negative symptoms) suggesting SC is a central component of SSD and likely plays a role in 
functional outcomes.   
 Perhaps unsurprisingly, SC demonstrates reliable and unique relationships to functional 
outcomes (Fett et al., 2011; Halverson et al., 2019) and has long been considered a key factor in 
functioning (Couture et al., 2006; Harvey & Penn, 2010). Whereas concerns with generalizability 
exist within the field regarding the relationship of NC to functional outcomes, many functional 
outcomes rely on social knowledge and performance (e.g., social problem-solving). Thus, SC is a 
prime candidate to address previously unexplained variance in outcomes. Indeed, SC explains a 
significant amount of unique variance (estimates range 7-26%) beyond NC and symptoms 
(Ludwig et al., 2017; Mancuso et al., 2011; Meyer & Kurtz, 2009; Pinkham & Penn, 2006; 






Relationships between Social Cognition and Neurocognition 
 While the fields of SC and NC have developed in relative isolation, these two domains of 
cognition exhibit moderate relationships with one other (for a meta-analysis see Ventura, Wood, 
& Hellemann, 2013). In an influential factor analysis study, Sergi and colleagues (2007) 
demonstrated that NC and SC are related (r = .83) but are also distinct constructs with unique 
relationships to symptoms and functional outcomes. Consideration of the relationship between 
NC and SC led to another paradigm shift in the field in which a more all-encompassing approach 
considering all relationships between NC, SC, and functional outcomes emerged. Spaulding and 
colleagues (1999) were one of the first research groups to theorize that NC may improve the 
ability to benefit from psychosocial interventions targeting SC. More recently, NC has been 
described as a “rate-limiting factor” or “building block” necessary for subsequent SC abilities 
and optimal functioning (Bozikas et al., 2006; Brekke, Hoe, Long, & Green, 2007; Fanning et 
al., 2012). Perhaps the clearest empirical support for NC as a building block for SC and 
subsequent functioning comes from Fanning and colleagues (2012) examining the prevalence of 
NC and SC deficits in SSD. Fanning and colleagues (2012) found the majority of individuals 
with SSD (68%) exhibited impairments in both NC and SC, while it was rare (<1%) to see NC 
deficits co-occur with intact SC, and instead more common (25%) to observe deficits in SC co-
occur with intact NC. Therefore, it seems that NC is a related, but not sufficient, construct to 
explain SC performance and subsequent functioning.    
Social Cognition as a Mediator between Neurocognition and Functioning 
 More recently, empirical work has moved away from focusing narrowly on NC or SC 
and instead to a more integrated approach encapsulating both domains of cognition and 




functional outcomes in SSD and the role of NC as a “necessary but not sufficient factor” led to 
work investigating the role of SC as a mediator between NC and functional outcomes. To this 
end, several individual studies and meta-analyses support the role of SC as a mediator in the 
relationship between NC and functioning (see Figure 1; Bell, Tsang, Greig, & Bryson, 2009; 
Halverson et al., 2019; Schmidt et al., 2011; Sergi, Rassovsky, Nuechterlein, & Green, 2006; 
Vauth, Rüsch, Wirtz, & Corrigan, 2004). 
Social Cognition as a Treatment Target 
 Social cognition is a compelling treatment target in SSD since SC demonstrates strong 
and reliable relationships with functional outcomes, demonstrates incremental validity beyond 
NC in predicting functional improvement, and is a mediator between NC abilities and functional 
outcomes (Brekke, Kay, Lee, & Green, 2005; Couture et al., 2006; Halverson et al., 2019; 
Ludwig et al., 2017; Pinkham & Penn, 2006; Schmidt et al., 2011). Additionally, poorer social 
functioning is associated with stable trajectories of impaired real-world functioning across the 
lifespan, highlighting the importance of early SC interventions (Velthorst et al., 2017). Presently, 
psychopharmacologic treatments yield limited and equivocal effects on SC deficits and 
psychosocial functioning (Nielsen et al., 2015; Sergi, Green, et al., 2007; Swartz et al., 2007); In 
contrast, there are several psychosocial treatments that target SC with promising efficacy (Grant, 
Lawrence, Preti, Wykes, & Cella, 2017; Horan & Green, 2017; Kurtz, Gagen, Rocha, Machado, 
& Penn, 2016; Penn et al., 2009). 
 SC psychosocial treatments typically address deficits in SC in a generalized (i.e., multiple 
domains of SC) or targeted (i.e., one domain) approach. Typically, treatments consist of multiple 
sessions delivered in a group format focused on teaching (e.g., how to recognize emotions), 




interpersonal experiences with feedback from the group). Examples of popular psychosocial 
treatments targeting SC include Social Cognition Interaction Training (SCIT; Penn et al., 2005), 
Integrated Psychological Training (IPT; Roder, Mueller, Mueser, & Brenner, 2006), and 
Tackling Affect Recognition (TAR; Wölwer et al., 2005).  
 Psychosocial interventions are often more resource intensive than psychopharmacological 
treatments (e.g., multi-week visits, trained professionals to administer treatment). While the 
majority of individuals with SSD exhibit impairment in some domain of cognition, research 
suggests about 25% of SSD individuals do not show impairment in SC (Hajdúk et al., 2018). 
Therefore, accurate assessment of SC in SSD is important to identify individuals that may 
optimally benefit from treatments targeting these impairments. 
Measurement of Social Cognition in Schizophrenia Spectrum Disorders 
 Despite rapidly growing interest in SC as an intervention target to improve outcomes in 
SSD, a popular opinion exists that “the study of social cognition is in some ways less developed 
than that of neurocognition” (p. e4, Green & Harvey, 2014), and concerns with inaccurate or 
heterogenous measurement of SC have existed for almost as long as exploration of SC in SSD 
(Penn, 2016; Penn et al., 1997; Pinkham, 2014).  
Social Cognition Psychometric Evaluation Study 
 Unlike NC domains (e.g., speed of processing, working memory), which are typically 
assessed through standard performance tasks (e.g., Trails A, Digit Span) and batteries (e.g., 
Measurement and Treatment Research to Improve Cognition in Schizophrenia [MATRICS] 
Battery; Nuechterlein et al., 2008), there are a wide range of methods to assess SC in SSD (e.g., 
Fett et al., 2011; Kurtz & Richardson, 2012). As noted earlier, heterogeneity in the assessment of 




definition of SC, as it relates to schizophrenia, and recommend important areas for future 
development (Green et al., 2008). One of the recommendations from this workshop was to 
develop and validate approaches for measurement of SC in SSD. To this end, the Social 
Cognition and Psychometric Evaluation (SCOPE) Study was designed with primary goals to 
“achieve a consensus on the crucial social cognitive domains in schizophrenia and to evaluate the 
psychometric properties of existing measures and their suitability for clinical trials” (p. 814; 
Pinkham et al., 2014).  
 SCOPE measure identification. The SCOPE Study included five phases to identify, 
evaluate, and recommend SC measures for use in SSD. Briefly, the first two phases included 1) a 
survey of experts in the field to identify candidate SC tasks and 2) a subsequent panel of experts 
to evaluate identified tasks (Pinkham et al., 2014). The expert panelists followed the RAND 
Appropriateness Method, a process to reach consensus for best available medical procedures 
(Fitch et al., 2001). Experts in the field of schizophrenia, social psychology, and autism research 
(N = 59) nominated key domains and tasks of SC in response to an e-mail describing goals of the 
SCOPE Study. Results of the initial survey were compiled into 1) a list of all domains nominated 
with parsimonious definitions and, 2) a list of 21 SC candidate measures. Originally, 108 SC 
measures were nominated but this list was reduced to 21 measures for evaluation feasibility by 
the study principal investigators (PIs: Harvey, Penn and Pinkham) using the following selection 
criteria 1) highest number of nominations, 2) highest average citations per year for primary task 
publication, 3) assessment of a domain/skill not already accounted for by a previously selected 
measure, 4) sensitivity to treatment effects (Pinkham et al., 2014).  
 A follow-up survey was then circulated (N = 35 responses) asking respondents to rate 




criteria: 1) degree to which construct represented a valid domain of SC, 2) degree to which they 
believed the domain was important to the field of research, and 3) degree to which they agreed 
with definitions provided.  
 Phase Two of the SCOPE Study was a panel meeting of eleven experts to review survey 
ratings and develop a consensus for key SC domains and measures to be administered during the 
initial psychometric study. SC measures were rated according to the following criteria 1) 
reliability (i.e., test-retest, interrater reliability, internal consistency), 2) distributions (i.e., 
floor/ceiling effects, normality), 3) utility as a repeated measure 4) convergent/discriminant 
validity (i.e., relationships to other SC measures), 5) criterion validity (i.e., relationships with 
real-world outcomes), 6) administration practicality, and 7) tolerability (Pinkham et al., 2014). 
Based on panelist discussions and ratings, the following domains of SC and accompanying 
measures were selected: attribution style (Ambiguous Intentions and Hostility Questionnaire; 
AIHQ), emotion processing (Bell Lysaker Emotion Recognition Task, BLERT; Penn Emotion 
Recognition Task, ER40), social perception (Relationships Across Domains; RAD), theory of 
mind (Reading the Mind in the Eyes, Eyes; The Awareness of Social Inferences Test – Part III, 
TASIT; Hinting Task), and a “novel domain” (Trustworthiness Task; Trust). Of note, the PIs 
commented on the “dearth of well-validated and standardized [SC] measures” available at the 
time of selection with the majority of measures receiving “fair” ratings (p. 817, Pinkham et al., 
2014). Additionally, a lack of clarity regarding empathy was discussed during the panel with a 
consensus decision to include cognitive empathy as part of theory of mind but to exclude 
affective empathy due to its lack of nominations during the RAND process.  
 SCOPE initial psychometric study. Phase Three of the SCOPE Study was the initial 




administered across two sites (i.e., Southern Methodist University, University of Miami Miller 
School of Medicine) to 283 individuals (179 SSD outpatients and 104 healthy controls) at 
baseline and a 2-4-week retest visit (Pinkham et al., 2016). An overview of task psychometric 
properties and performance during this initial study are available in Table 1. A subset of RAND 
panel members reviewed results and classified each task as: acceptable as is, acceptable with 
modifications, or not recommended for further consideration. Two of the eight tasks (i.e., 
BLERT and Hinting) received “acceptable” ratings, three tasks (i.e., ER40, Eyes, and TASIT) 
received “acceptable with modifications” ratings, and three tasks (i.e., AIHQ, RAD, and Trust) 
were not recommended (Pinkham et al., 2016). AIHQ Bias Scores (but not Blame Scores) 
demonstrated low test-retest reliability. The RAD showed floor effects, lower patient tolerability, 
and had one of the longest administration times (i.e., 15.84 minutes). The Trust Task weakly 
differentiated SSD individuals from the HC group and demonstrated weak relationships to 
functional outcomes.  
 SCOPE final validation study. Phases Four and Five of the SCOPE Study consisted of 
piloting modified versions of tasks rated as “acceptable with limitations” (i.e., ER40, Eyes, 
TASIT) from the initial psychometric study as well as administration of “acceptable as is” tasks 
(i.e., BLERT, Hinting), and three new tasks (i.e., Intentional Bias Task [IBT]; Mini Profile of 
Nonverbal Sensitivity [MiniPONS]; Social Attribution Test-Multiple Choice [SAT-MC]) to 
measure the SC domains of attribution style/bias and social perception since no tasks from these 
domains were recommended from the initial validation study (Pinkham et al., 2018). During 
Phase Four, modified tasks were administered to a smaller pilot sample (57 individuals with SSD 
and 47 healthy controls) at three sites (i.e., The University of Texas at Dallas, The University of 




Cornacchio, Pinkham, Penn, & Harvey, 2017). Task modifications for Phase Four included the 
addition of response times (RT) and confidence ratings for each ER40 item, embedding 
definitions of answer choices for Eyes items, RT collection as well as counterbalancing of 
administration forms for the TASIT, and more stringent scoring criteria for the Hinting Task. 
Task modifications were deemed acceptable based on Phase Four performance.  
 Phase Five of the SCOPE Study included administration of eight tasks (i.e., three new 
tasks – IBT, PONS, SAT-MC, three modified tasks described above, as well as BLERT and 
Hinting) to 372 individuals (218 SSD and 154 healthy controls) across three sites from Phase 
Four (Pinkham et al., 2018). Psychometric properties and task performance are presented in 
Table 1. Three tasks were classified as “acceptable as is” – BLERT, ER40, and Hinting, and 
three tasks were classified as “acceptable with reservations” – Eyes, IBT, and TASIT. Two tasks, 
MiniPONS and SAT-MC were classified as “not recommended.” The MiniPONS demonstrated 
floor effects, weak relationships with functional outcomes, and had one of the longest 
administration times (12 minutes). The SAT-MC exhibited floor effects, weak relationships with 
functional outcomes, and poor test-retest reliability.  
 Overall, results from all phases of the SCOPE Study identified valid and reliable tasks to 
accurately capture the following domains of SC: emotion processing – ER40, BLERT; mental 
state attribution – Eyes, TASIT, Hinting; attribution style – IBT. Notably, no tasks from the 
social perception domain were recommended. Recommendations to include the ER40, BLERT, 
Hinting, TASIT, and Eyes were relatively stable across all phases of SCOPE. Recommendations 
for tasks to assess domains of social perception and attribution bias were less clear. The IBT 
showed promise as a measure of attribution bias during Phase Five but no tasks emerged as 




Need for a Brief Social Cognition Battery 
 Altogether, administration of tasks with some form of acceptable rating (i.e., ER40, 
BLERT, Eyes, TASIT, Hinting, IBT) in individuals with SSD is estimated to have a total mean 
administration time of 56 minutes (Pinkham et al., 2018). This proposed battery does not include 
a measure of social perception. Social perception tasks are associated with some of the longest 
administration times (10 – 15 minutes). These time estimates suggest that a comprehensive 
assessment of SC in SSD would require over an hour of administration time. A total 
administration length in excess of 60 minutes is less than ideal for individuals in an acute illness 
phase (e.g., inpatient setting) or for individuals attending a standard 50-minute community care 
outpatient appointment. Given the relationship of SC with functional impairment and the 
importance of early intervention, a brief battery of SC is imperative for efficient treatment 
planning to obtain optimal functional improvements.  
  Similar challenges (i.e., long administration times, complex tasks) existed in the 
assessment of NC before the development of the Brief Assessment of Cognition in 
Schizophrenia (BACS; Keefe et al., 2004). The BACS is a comprehensive assessment of key 
domains of NC in SSD with strong relationships to functional outcomes. With a total 
administration time of 35 minutes in SSD populations, the BACS is feasible to administer, 
demonstrates good psychometric properties, and is strongly correlated with standard batteries of 
NC with longer administration times (Keefe et al., 2004). Given its feasibility, accessibility, and 
psychometric properties supporting repeated administrations, the BACS is considered a gold-
standard battery for efficient NC assessment in SSD. The original BACS article has over 850 
citations and the BACS battery has been translated to multiple languages in a relatively short 




 An analogous approach to brief assessment of SC in SSD is needed to prompt similar 
dissemination of a standard battery. A more clinic-friendly battery may reduce heterogeneity of 
measurement in research and increase SC assessment in clinical practice. To determine if 
treatments are effective, accurate assessment of SC is needed to capture potential improvement 
across all domains of SC. Dissemination of evidence-based approaches from research to clinical 
practice is a familiar issue in the mental health profession, but slow dissemination is especially 
pronounced in SSD services (Drake et al., 2009; Tarrier et al., 1999).  
 The SCOPE battery is an excellent starting point to develop a brief battery of SC for 
several reasons. First, the SCOPE battery was constructed according to expert survey, suggesting 
this is one of the most comprehensive batteries available and covers the full range of SC 
domains. Second, all tasks included in SCOPE were subject to rigorous psychometric 
assessment. Third, with over 650 individuals across all phases, the SCOPE Study is one of the 
largest available SSD samples to examine performance on tasks with available comparisons to 
healthy controls. Fourth, in addition to SC task administration, the SCOPE Study also carefully 
assessed symptoms, NC, and functional outcomes utilizing several different measures allowing 
for comprehensive validity investigation (e.g., criterion and incremental). Lastly, the SCOPE 
Study is one of the most cited studies of SC in SSD (e.g., top 5 cited article of the year in 
Schizophrenia Bulletin for both publication of the initial psychometric study [Pinkham et al., 
2016] and the final validation study [Pinkham et al., 2018]), suggesting successful dissemination 
of a brief version of this battery. 
 Item Response Theory. Item Response Theory (IRT) is a compelling approach to 
develop brief versions of measures (Bock, 1997; Thissen & Orlando, 2001). IRT is an alternative 




measure development, an emphasis on individual items instead of scales or measures as a whole  
(DeVellis, 2017). For each item, IRT estimates a parameter for item difficulty and item 
discrimination, and, when applicable, a guessing or false positive parameter. Additionally, a core 
feature of IRT is graphical representation of item parameters utilizing item-characteristic curves 
(ICCs). Estimation of these parameters and graphical presentation allow for identification of 
items that optimally discriminate different levels of a latent trait (e.g., emotion perception) as 
well as ensure the entire trait continuum is covered (e.g., low to high levels of emotion 
perception). Alternatively, IRT also allows for identification of items that are ambiguous or 
unclear for removal in brief versions. There are several examples of using an IRT approach for 
development and validation of brief measures, including with SSD samples (e.g., development of 
a brief version of the Cognitive Assessment Interview; Ventura et al., 2010). Research also 
suggests IRT may provide an advantage over Classical Test Theory for the development of brief 
scales (Bortolotti et al., 2013; Petrillo et al., 2015). 
Study Aims 
 The aims of the present study are 1) re-examine all tasks from the SCOPE Study with 
“acceptable as is” (Phase Three) and “acceptable with reservations” (Phase Five) ratings utilizing 
an IRT approach to develop brief versions; 2) re-examine tasks given “not recommended” 
ratings due to long administration times; 3) examine psychometric properties of brief versions of 
all tasks. Specifically, we will examine group differences, internal reliability, utility as a repeated 
measure, and external validity (i.e., relationships with functional outcomes); 4) make 
recommendations for a comprehensive brief battery of SCOPE (BB-SCOPE). Recommendations 
for a final brief comprehensive battery will emphasize tasks with strong psychometric properties 









 Participants are individuals with SSD and healthy controls from Phase Three (SSD n = 
179, HC n = 104), Phase Four (SSD n = 49, HC n = 35), and Phase Five (SSD n = 158, HC n = 
153) of the SCOPE Study (total SSD n = 386; total HC n = 292). Some individuals (n = 65) 
participated in multiple phases of the SCOPE Study. For the present analyses, only data from 
first encounters were included (e.g., only data from Phase Three was included if individuals also 
participated in Phase Five). Across all phases, the following exclusion criteria applied to both 
HC and individuals with SSD: Intelligence quotient (IQ) less than 70, medical or neurological 
disorders that may affect brain function (e.g., seizures, tumors, loss of consciousness more than 
15 minutes), sensory limitations, hearing impairments, lack of proficiency in English, substance 
abuse in the past month, substance dependence in the past six months. Individuals in the SSD 
group required a diagnosis of schizophrenia or schizoaffective disorder. Diagnoses were 
confirmed through a clinical interview using the Mini International Neuropsychiatric Interview 
(MINI; Sheehan et al., 1998) and the Structured Interview for DSM Disorders Psychosis Module 
(SCID; First, Spitzer, Gibbon, & Williams, 2002). Additional exclusion criteria included no 
hospitalizations for the past two months and stable medication regimen for at least six weeks 
with no changes in dosage for at least two weeks. For healthy controls, exclusion criteria 




 Phase Three took place at two sites, Southern Methodist University (SMU, n = 165) and 
the University of Miami Miller School of Medicine (UM, n = 118). Patients at SMU were 
recruited from a nonprofit mental health service provider (Metrocare Services) and other area 
clinics. UM patients were recruited though the Miami VA Medical Center and the Jackson 
Memorial Hospital at the University of Miami. Healthy volunteers were recruited through 
community advertisements. Phase Four data collection occurred at three sites: The University of 
Texas at Dallas (UTD; n = 38), UM (n = 36), and the University of North Carolina at Chapel Hill 
(UNC; n = 10). Phase Five data collection occurred at three sites: The University of Texas at 
Dallas (recruitment the same as SMU recruitment in Phase Three, n = 97), UM (recruitment 
same as Phases Three and Four, n = 73), and UNC (n = 141). UNC patients were recruited from 
an outpatient community care clinic (Schizophrenia Treatment and Evaluation Program – STEP) 
and the Clinical Research Unit (CRU). Healthy volunteers at UNC were also recruited from 
community advertisements.  
 Participants during Phases Three and Phase Five completed two study visits, a baseline 
visit, and a retest assessment conducted 2-4 weeks later (mean interval 17.29 and 16.69 days for 
Phase Three and Phase Five, respectively). During the baseline visit, participants provided 
informed consent and completed SC and NC tasks as well as functional outcome measures 
(counterbalanced order). For individuals with SSD, current symptom severity was assessed using 
the Positive and Negative Syndrome Scale (PANSS; Kay, Fiszbein, & Opler, 1987) during both 
baseline and retest visits (inter-rater ICCs > .90). All participants completed SC tasks in the same 
order as their first visit during the retest visit.  
 Participants during Phase Four completed a single study visit to pilot modifications made 




reaction times during the ER40 and BLERT) from Phase Three. Visit procedures were similar to 
Phases Three and Five with the exception of no retest visit.  
Measures 
 Social cognition measures. Basic psychometric properties and performance of all SC 
measures included as potential measures for BB-SCOPE are presented in Table 1. Detailed 
descriptions of all measures, along with initial validation and performance in the SCOPE Study 
are provided below. 
 Attributional style/bias. The Ambiguous Intentions and Hostility Questionnaire (AIHQ; 
Combs, Penn, Wicher, & Waldheter, 2007) is a measure developed to evaluate hostile social-
cognitive bias in both non-clinical populations and individuals with paranoia. The original AIHQ 
consists of 15 vignettes with negative outcomes due to the intentional, accidental, or ambiguous 
intentions of others (five vignettes for each intention). Individuals are asked to read each vignette 
as if it were happening to them (e.g., “you are walking by a group of young people who laugh as 
you pass by”) and write an explanation for why a certain event happened and how they would 
respond to the situation. Individuals are also asked  to rate on a five-point scale the extent to 
which the other person(s) performed the action on purpose (1 = “definitely no” to 6 = “definitely 
yes”), how angry the action would make them feel (1 = “not at all angry” to 5 = “very angry”), 
and how much they would blame the other person (1 = “not at all” to 5 = “very much”). 
Explanations for why events happened are coded by two trained raters on a five-point scale and 
make up a Hostility Index (1 = “not at all hostile” to 5 = “very hostile”). Trained raters also 
coded individual hypothetical responses to different events on a five-point scale to create an 
Aggression Index (1 = “not at all aggressive” to 5 = “very aggressive”). Finally, individual 




for Hostility, Aggression, and Blame Indices are calculated for each category of intention (i.e., 
ambiguous, accidental, intentional) resulting in nine index scores. Initial validation of the AIHQ 
index scores demonstrated good internal consistency (Cronbach alphas .84 - .86) for all indices 
(Combs et al., 2007). In addition to the SCOPE Study, the AIHQ has been used to assess 
attribution bias in individuals with chronic schizophrenia, FEP, individuals at ultra-high risk for 
psychosis, and non-clinical populations (e.g., An et al., 2010; Bratton, O’Rourke, Tansey, & 
Hutton, 2017; Lee et al., 2013). 
 In the SCOPE Study, an abbreviated version of the AIHQ utilizing the five ambiguous 
vignettes was administered since scores from ambiguous situations exhibited the best construct 
validity (i.e., significantly predicted levels of paranoia beyond demographic variables and other 
measures of attribution, paranoia, and psychosis proneness; Combs et al., 2007). The abbreviated 
AIHQ has a mean administration time of 6.35 minutes (exempting time spent coding responses) 
with significant group differences between SSD and HC on the Hostility and Blame Indices but 
not the Aggression Index (Pinkham et al., 2016). The abbreviated AIHQ exhibits adequate test-
retest reliability for the Blame Index (r = .74) but inadequate test-retest for Hostility (r  = .52) 
and Aggression Indices (r = .57). No ceiling or floor effects were observed and the difference in 
index scores between administration timepoints exhibited small effect sizes (Cohen’s d = 0.16 - 
0.27), suggesting utility as a repeated measure (Pinkham et al., 2016). Due to limited 
relationships with functional outcomes, the AIHQ was “not recommended” during Phase Three 
of the SCOPE Study and was not administered during Phase Five. However, research published 
since Phase Three data collection suggests alternative scoring procedures (e.g., including only 
Likert Blame Index items) may improve AIHQ performance, and it will therefore be re-




 The Intentionality Bias Task (IBT; Rosset, 2008) was initially developed to assess 
intentionality bias in healthy adults, but has also been successfully administered in schizophrenia 
samples (Peyroux et al., 2014). The IBT administered during the SCOPE Study consisted of 24 
short sentences describing simple actions (e.g., “He broke the window”). Participants are asked 
to read each statement and then indicate whether that action occurred “on purpose” or “by 
accident.” Twelve of the sentences were presented during a fast condition (2.4 second 
presentation) and 12 sentences were presented during a slow condition (5 seconds). Intentionality 
bias is calculated as the percentage of trials indicated as intentional. Higher scores indicate 
greater intentionality bias. In addition to healthy adults, the IBT has also been successfully 
administered in schizophrenia groups (Peyroux et al., 2014).  
 The IBT was included in Phase Five to replace the AIHQ as a measure of attribution bias. 
The IBT had a mean administration time of 5.43 minutes. Significant group differences were 
observed between SSD and HC groups (Pinkham et al., 2018). The IBT demonstrated adequate 
test-retest properties (r = .59) and internal consistency (Cronbach’s a = .54), with no floor or 
ceiling effects observed (Pinkham et al., 2018). The IBT also demonstrated adequate utility as a 
repeated measure with significant, albeit small, differences in effect size (Cohen’s d = 0.26) 
between administration timepoints. The IBT was rated as “acceptable with reservations” during 
Phase Five for somewhat low test-retest correlations and concerns with missing data due to 
limiting response times to either 2.4 or 5 seconds per item.  
Emotion processing. The Bell Lysaker Emotion Recognition Task (BLERT; Bryson, 
Bell, & Lysaker, 1997) was designed to assess emotion recognition in individuals with 
schizophrenia. Individuals are shown a series of 21 ten-second vignettes of a male actor 




voice, and facial expression. After watching each vignette, individuals are asked to select which 
affect state (i.e., happiness, sadness, fear, disgust, surprise, anger, no emotion) was most 
prominently displayed. Number of correct responses are summed for a total score (range 0-21). 
The BLERT has previously been used in studies with chronic and FEP populations (e.g., Vohs et 
al., 2014).  
 In Phase Three of the SCOPE Study, the BLERT had a mean administration time of 7.09 
minutes with significant group differences observed between SSD and HC groups (Pinkham et 
al., 2016). The BLERT total score was utilized with adequate test-retest properties (r = .70), 
good internal consistency (Cronbach’s a = .74), and no observed floor or ceiling effects 
(Pinkham et al., 2016). The BLERT also demonstrated adequate utility as a repeated measure 
with significant, albeit small, differences in effect size (d = 0.22) between administrations. The 
BLERT was “recommended as is” during Phase Three and was also administered during Phase 
Five (reaction times also collected) and classified as “acceptable.”   
 The Penn Emotion Recognition Test (ER40; Kohler et al., 2003) was designed to assess 
emotion recognition in schizophrenia. Forty photographs of faces expressing four basic emotions 
(i.e., happiness, sadness, anger, and fear) and neutral expressions are presented, and participants 
are asked to choose the correct emotion label from five choices (happy, sad, anger, fear, no 
emotion). Eight faces (four high-intensity and four low-intensity) for each emotion and eight 
neutral expressions are presented. Pictures include a range of gender, age, and race. A total 
accuracy score is calculated by dichotomizing items into a score of one for correctly identifying 
an emotion or a score of zero for incorrectly identifying an emotion (total range 0-40). In 




in populations at high risk for psychosis, bipolar disorders, and posttraumatic stress disorder 
(Barbato et al., 2015; Cross et al., 2017; Lahera et al., 2013). 
 In Phase Three of the SCOPE Study, the ER40 had a mean administration time of 3.21 
minutes with significant group differences observed between SSD and HC groups (Pinkham et 
al., 2016). The ER40 total score was utilized with adequate test-retest properties (r = .75), good 
internal consistency (Cronbach’s a = .81), and no observed floor or ceiling effects (Pinkham et 
al., 2016). The ER40 also demonstrated adequate utility as a repeated measure with significant, 
albeit small, differences in effect size (d = 0.20) between administrations. The ER40 was 
“recommended as is” during Phase Three of the SCOPE Study and was also administered during 
Phase Five (reaction times also collected) and classified as “acceptable.”   
 Social perception. The Relationship Across Domains Test (RAD; Sergi et al., 2009) was 
developed to  measure relationship perception in SSD and healthy control populations. The 
original RAD consists of 25 short vignettes involving a man and a woman displaying behaviors 
consistent with four relational models: communal sharing (equivalent social status with shared 
resources), authority ranking (hierarchical social status with a “decision-maker” and “follower”), 
equality matching (interaction focused on reciprocity, individuals evaluate relationship based on 
expected even distribution of effort and resources), and market pricing (interactions focused on 
returns equivalent to perceived contribution in interaction). After each vignette, individuals read 
a description of a future behavior and are asked to respond “yes” or “no” indicating how likely 
they think the behavior is based on information provided in the vignette. A total correct score is 
calculated across all relational models (range 0-75). The RAD is based on relational theory 




social relationships and make inferences about future social behaviors. The RAD has been used 
primarily in chronic SSD and FEP populations (e.g., Green et al., 2012). 
 An abbreviated form of the RAD based on correspondence with the task author was used 
in the SCOPE Study. This abbreviated form included 15 vignettes with a mean administration 
time of 15.84 minutes. Significant group differences were observed between SSD and HC groups 
(Pinkham et al., 2016). The RAD total score (range 0-45) was utilized with adequate test-retest 
properties (r = .75), good internal consistency (Cronbach’s a = .72), but significant floor effects 
with 33% and 43% of SSD individuals scoring at or below chance levels during initial and 
follow-up visits, respectively (Pinkham et al., 2016). The RAD did demonstrate adequate utility 
as a repeated measure with significant, albeit small, differences in effect size (d = 0.26) between 
administrations. The RAD was not recommended based on performance in Phase Three and was 
therefore not administered during Phase Five. A brief version of the RAD with careful item 
selection may improve some of the psychometric concerns with the task and will therefore be re-
examined during the present study. 
 The Mini Profile of Nonverbal Sensitivity (MiniPONS; Bänziger, Scherer, Hall, & 
Rosenthal, 2011) is a brief version of the PONS Task, developed to measure the ability to 
recognize emotions, interpersonal attitudes, and intentions from nonverbal cues. The MiniPONS 
includes 64 two-second auditory or video clips of a White female making facial expressions, 
voice intonations, or gestures. Participants are shown two behavioral labels and asked to indicate 
which one best describes the clip. Task performance is indicated by number of correct responses 
(range 0-64). Although originally developed for use in healthy adults, the MiniPONS has been 




 The MiniPONS was used in Phase Five to replace the RAD as a measurement of social 
perception with a mean administration time of 12.17 minutes. Significant group differences were 
observed between SSD and HC groups (Pinkham et al., 2018). The MiniPONS demonstrated 
good test-retest properties (r = .72), good internal consistency (Cronbach’s a = .71), and no 
ceiling but significant floor effects (Pinkham et al., 2018). The MiniPONS demonstrated 
adequate utility as a repeated measure with no significant differences observed between 
administrations. However, the MiniPONS was not recommended during Phase Five due to floor 
effects and weak relationships with functional outcomes. Given concerns regarding weak 
relationships to functional outcomes, a main focus of the present study, a brief version of the 
MiniPONS will be explored if a brief version of the RAD exhibits poor psychometric properties.  
 The Social Attribution Test – Multiple Choice (SAT-MC; Klin, 2000) was originally 
developed to assess social perception in adults with high-functioning autism. The SAT-MC 
consists of short animations of geometric shapes enacting some type of social interaction. The 
animation is shown twice and then participants answer multiple choice questions about the 
animation. Brief, relevant segments of the clip are shown prior to each multiple-choice question. 
Performance on the SAT-MC is indexed as the number of correct responses (range 0-19). Two 
versions of the multiple-choice form are available and were counterbalanced for administration 
order between the baseline and follow-up visit. In addition to adults with autism, the SAT-MC 
has also been used to assess social perception in SSD samples (e.g., Bell, Fiszdon, Greig, & 
Wexler, 2010). 
 The SAT-MC was included in Phase Five to replace the RAD as a measure of social 
perception with a mean administration time of 10.26 minutes. Significant group differences were 




adequate test-retest properties (r = .57), good internal consistency (Cronbach’s a = .79), but 
significant floor effects were observed (Pinkham et al., 2018). The SAT-MC did not demonstrate 
adequate utility as a repeated measure with significant differences in effect size (d = 0.49) 
between administrations. The SAT-MC was not recommended during Phase Five. Given the 
difficulty with accurately measuring social perception and new research suggesting adequate 
psychometric properties (e.g., Fiszdon, Johannesen, Ciosek, Bell, & Weinstein, 2018), a brief 
version of the SAT-MC will be re-examined in the present study if the RAD does not exhibit 
acceptable psychometric properties.  
 Mental state attribution/theory of mind. The Awareness of Social Inferences Test 
(TASIT; McDonald, Flanagan, Rollins, & Kinch, 2003) was initially developed to assess mental 
state attribution in individuals with a traumatic brain injury (TBI). Specifically, the TASIT 
assesses abilities to interpret emotional expression from verbal and nonverbal information and to 
make social inferences. Individuals are shown a series of videotaped vignettes and asked to make 
yes/no responses to sets of “probe questions” asking about intentions of actors in different 
domains (e.g., what the actors are thinking, feeling, saying, and doing). The TASIT involves 
three parts: Part I – Emotion Evaluation Test (assesses ability to identify six basic emotions), 
Parts II/III – Social Inference Test (assesses ability to identify lies and sarcasm). Part II measures 
the ability to detect lies or sarcasm in “social inference-minimal” contexts while Part III 
measures the ability to detect lies or sarcasm in “social inference – enriched” contexts. Part III 
includes additional paralinguistic cues to assist with comprehension of vignettes (e.g., camera 
edit will show true state of affairs in the case of a lie). A total score of emotions correctly 




populations, the TASIT has also been used with chronic schizophrenia, FEP, and bipolar 
disorders (e.g., Baez et al., 2013; Ntouros et al., 2018; Sparks et al., 2010).  
 The TASIT, Part-III (social inference – enriched) was used in Phase Three of the SCOPE 
Study with a mean administration time of 17.92 minutes. Significant group differences were 
observed between SSD and HC groups (Pinkham et al., 2016). The TASIT Part III total score 
(range 0-64) was utilized with adequate test-retest properties (r = .60), good internal consistency 
(Cronbach’s a = .81), and no floor or ceiling effects were observed (Pinkham et al., 2016). The 
TASIT demonstrated adequate utility as a repeated measure with significant, albeit small, 
differences in effect size (d = 0.26) between administrations. The TASIT was recommended with 
reservations during Phase Three. Counterbalancing of the two TASIT forms and collection of 
RTs occurred during Phase Five. During Phase Five, the TASIT was rated as “acceptable with 
reservations” due to limited relationships with functional outcomes and a relatively long 
administration time compared to other tasks.  
 The Reading the Mind in the Eyes Test (Eyes; Baron-Cohen et al., 2001) was originally 
developed to assess theory of mind in adults with autism spectrum disorder (ASD). The Eyes 
consists of 36 black-and-white photographs of eye regions expressing different thoughts and 
feelings. Participants are asked to select the thought/feeling portrayed in the photograph from a 
list of four options. A glossary of all mental state terms accompanies the task. Items are scored as 
correct/incorrect resulting in a total score (range 0-36). The Eyes is widely disseminated and has 
been used in a variety of populations to measure theory of mind including FEP, schizophrenia, 
depression, bipolar disorders, and healthy controls, in addition to ASD (Couture et al., 2010; 




 In Phase Three of the SCOPE Study, the Eyes had a mean administration time of 6.56 
minutes with significant group differences observed between SSD and HC groups (Pinkham et 
al., 2016). The Eyes total score demonstrated adequate test-retest properties (r = .75) and internal 
consistency (Cronbach’s a = .74), with no observed floor or ceiling effects (Pinkham et al., 
2016). The Eyes also demonstrated adequate utility as a repeated measure with significant, albeit 
small, differences in effect size (d = 0.11) between administrations. The Eyes was 
“recommended with reservations” during Phase Three. Definitions of different responses were 
provided during Phase Five to reduce reliance on vocabulary ability and reaction times were also 
collected. The Eyes task was rated as “acceptable with reservations” during Phase Five since it 
did not demonstrate unique relationships to functional outcomes and the task exhibited strong 
correlations with WASI Vocabulary scores. 
 The Hinting Task (Corcoran et al., 1995) was developed to assess theory of mind in 
individuals with SSD by testing the ability to infer intentions behind indirect verbal phrases. The 
task is made up of ten short passages presenting an interaction between two characters. Each 
passage ends with one of the characters saying something indirect (e.g., “I want to wear that blue 
shirt, but it’s very creased”) and individuals are prompted to explain the intention of this 
character (e.g., “what does Character X mean when he says this?”). Individuals provide feedback 
and responses are coded “2” (correctly described intention after passage), “1” (correctly 
described intention after additional information is provided), or “0” (did not provide accurate 
description of intention with additional information). If an accurate response is not initially 
provided, individuals are given additional information (e.g., “Paul goes on to say ‘it’s in the 
ironing basket’”) and receive a score of “1” if they accurately describe intentions with this 




outside of chronic SSD, with use in FEP, bipolar disorders, and ASD populations (e.g., Bora et 
al., 2005; Saban-bezalel, Dol, Laor, & Mashal, 2019; Sullivan, Herzig, Mohr, Corcoran, & 
Drake, 2013). 
 The Hinting Task was used in the SCOPE Study with a mean administration time of 6.13 
minutes. Significant group differences were observed between SSD and HC groups (Pinkham et 
al., 2016). The Hinting Task demonstrated adequate test-retest properties (r = .64), good internal 
consistency (Cronbach’s a = .73), with no floor or ceiling effects observed (Pinkham et al., 
2016). The Hinting Task demonstrated adequate utility as a repeated measure with significant, 
albeit small, differences in effect size (d = 0.19) between administrations. The Hinting Task was 
“recommended as is” during Phase Three and was subsequently administered during Phase Five 
with the addition of more stringent scoring criteria. The Hinting Task was rated as “acceptable” 
during Phase Five. 
 Neurocognition measures. In addition to SC measures, a subset of the MATRICS 
Consensus Cognitive Battery (MCCB; Nuechterlein et al., 2008) was administered to assess NC. 
The MCCB is a well-validated NC battery with demonstrated utility as a repeated measure. 
MCCB tasks administered include: Trail Making Test – Part A, BACS – Symbol Coding, 
Category Fluency, Animal Naming, Letter-Number Span, and the Hopkins Verbal Learning 
Test-Revised. In addition to the MCCB, the WRAT-3 Reading Subscale  was administered to 
estimate premorbid IQ (Weickert et al., 2000) and, in Phase Five, the WASI Vocabulary Subtest 
was administered to determine the relationship between Eyes task performance and vocabulary 
knowledge.   
 Functional outcomes. To assess criterion validity and relationship of SC tasks with real-




Performance-Based Skills Assessment – Brief (UPSA-B; Mausbach et al., 2008) was 
administered to assess functional capacity. Social competence was assessed with the Social 
Skills Performance Assessment (SSPA; Patterson, Moscona, Mckibbin, Davidson, & Jeste, 
2001). Real-world functioning was assessed by an informant (e.g., family member, friend, 
clinician) as well as self-report using the Specific Level of Functioning Scale (SLOF; Schneider 
& Struening, 1983). 
Data Analytic Plan 
 See Figure 2 for an overview of the data analytic plan. Measures with subscales (e.g., 
BLERT, TASIT) will first be assessed for multidimensionality by comparing unidimensional and 
multidimensional IRT models using IRTPRO (Cai, Thissen, & du Toit, 2010). Unidimensional 
and multidimensional IRT models will be empirically compared using the Akaike Information 
Criterion (AIC) and Bayesian Information Criterion (BIC) values and correlations between 
dimensions and local dependency statistics will be considered. If AIC and BIC values favor 
different models, BIC values will be emphasized for model dimensionality decisions since this 
criterion rewards parsimonious models (Kuha, 2004). For measures where multidimensional IRT 
(MIRT) models demonstrate improved fit, unidimensional IRT models will be fit to each 
dimension separately to estimate parameters according to respective dimensions. Once the 
optimal number of dimensions are determined, IRT model fitting and test statistics will be 
computed for all tasks. One-parameter (1PL), two-parameter (2PL), and three-parameter (3PL) 
models will be fit for each measure with dichotomous responses to test the significance of the 
variation among the slope, discrimination, and guessing parameters. A graded response model, 
graded partial credit model, and nominal model will be fit to each measure with polytomous 




individual item difficulty, discrimination, redundancy, and information will be evaluated. 
Candidate items will be selected based on these characteristics and compiled into a brief version 
for each SCOPE measure (see Appendix A for an example of item considerations and selection).  
 Psychometric properties of each brief measure will be examined according to original 
SCOPE Study protocol: internal consistency (coefficient omegas), test-retest (Pearson’s r 
correlation coefficient), utility as a repeated measure (paired-samples t-test comparing 
administration timepoints), floor/ceiling effects (proportion of participants performing at chance 
level/achieving perfect scores), and group differences (t-test comparing healthy control 
performance with SSD sample). Relationships with NC task performance and functional 
outcome measures will also be assessed (Pearson’s r). Pearson’s r values greater than .6 were 
considered acceptable (Kraemer, Kupfer, Clarke, Narrow, & Regier, 2012; Akoglu, 2018)  
External validity of brief SC measures will be assessed through a series of regressions with SC 
measures as predictors and functional outcome measures as dependent variables. Regression 
models including both NC and brief SC measures as predictors of functional outcomes will test 
incremental validity. Relationships between original and brief SC measures will also be 
examined (Pearson’s r).  
 A final BB-SCOPE battery will be recommended based on brief SC measures with 
acceptable psychometric properties and unique relationships with functional outcomes. Ideally, 
the final BB-SCOPE battery will include the minimum number of items necessary to 









 Data was inspected for normality by checking skewness and kurtosis as well as through 
examination of outliers. Outliers on SC tasks were identified as scores three standard deviations 
above or below respective group means. Outliers were uniformly present across SC tasks (i.e., 
most SC tasks had two to three outlier scores) with most individuals (n = 32 individuals) 
exhibiting outlier task performance on only one SC task. All observations were retained for data 
analysis based on several considerations. First, examination of outliers revealed all values were 
within valid task ranges and accounted for less than 1% of all SC task observations. Given that 
most individuals only displayed outlier performance on one task, these cases likely reflect true 
task performance rather than invalid performance due to low effort. Finally, the goal of the 
present study is to examine each task at an item level and exclusion of valid values may bias 
psychometric properties (e.g., floor and ceiling effects), or exclude individuals at low and high 
ability levels (individuals of interest within an IRT approach).  
Participant Characteristics 
 HC and SSD groups did not significantly differ in age, sex, race, or ethnicity, but the HC 
group completed more years of education and had higher IQ indexed by the WRAT-3 standard 
score compared with the SSD group (see Table 2). Individuals in the SSD group demonstrated 
roughly equivalent rates of schizophrenia (51.81%) and schizoaffective diagnoses 47.15%) with 
psychosis NOS diagnosed the least (1.04%). The majority of individuals in the SSD group 




both atypical and typical), however some SSD participants reported taking no antipsychotic 
medications (7.77%). According to the PANSS, individuals in the SSD group were moderately 
symptomatic during study participation (PANSS total score M = 62.21, SD = 14.75; Leucht et 
al., 2005). As expected, the HC group exhibited better performance on all SC tasks, 
neurocognition tasks, and measures of functioning compared with the SSD group (see Table 3).  
Site Effects 
 Participant demographics differed between sites on demographic and clinical 
characteristics (see Table 4) as well as performance on SC tasks, neurocognition tasks, and 
measures of functioning (see Table 5). Generally, participants from NC had more years of 
education, higher IQ, and were more likely to identify as white. No site effects were present on 
age or sex variables.  
 In terms of clinical characteristics, participants in FL were more likely to have a 
diagnosis of schizophrenia and participants in TX were more likely to have a diagnosis of 
schizoaffective disorder. SSD participants in NC were more symptomatic compared with FL and 
TX. No medication site effects were present (i.e., all sites had roughly equivalent rates of 
antipsychotic regimen categories).   
 In general, NC SSD participants performed better on SC tasks (e.g., BLERT, ER40, 
Eyes) and neurocognition tasks (e.g., Animal Naming, HVLT, Letter Number Sequence) 
compared with SSD participants in TX and FL. NC SSD participants also performed better on 
measures of functioning (e.g., SSPA, SLOF, UPSA) compared with SSD participants in FL and 
TX (see Table 5).  
 HC performance also varied by site (see Table 6), although fewer significant differences 




participants performed worse on the Eyes and TASIT tasks while NC participants performed 
worse on the Hinting Task (no other differences in SC performance observed). NC participants 
performed better on measures of NC such as Animal Naming and Letter Number Sequence. FL 
participants performed the lowest on the SSPA.  
Development of Brief Social Cognition Tasks 
Bell Lysaker Emotion Recognition Task – Brief.  
 Dimensionality and IRT model. The original BLERT Task (Bryson, Bell, & Lysaker, 
1997) consists of 21 vignettes displaying different emotions, and participants are asked to 
correctly identify the emotion portrayed from a list of seven choices (i.e., happiness, sadness, 
fear, disgust, surprise, anger, no emotion). Individual items are scored as dichotomous (i.e., 
correct or incorrect), and items are summed for a total score. Subscale scores are also available 
for positive and negative affect items. To establish dimensionality, a two-dimensional (i.e. 
separate dimensions for positive and negative affect) 2PL model (AIC = 15993.97, BIC = 
16093.39) and unidimensional 2PL model (AIC = 14898.42, BIC = 15088.22) were fit to the 
BLERT data. A unidimensional 2PL model was empirically preferred (i.e., lower BIC value) and 
a decision was made to proceed with unidimensional IRT analysis based on this as well as a high 
correlation between factors (r = .83), and acceptable factor loadings for all items (i.e., most items 
> .40) as well as small LDx2 statistics (i.e., <10) with the unidimensional 2PL model.  
 A unidimensional 2PL model was first fit to the BLERT task data to estimate item 
discrimination and item difficulty. The unidimensional 2PL model was satisfactorily fit to the 
BLERT data (AIC = 14898.42, BIC = 15088.22). Most summed-score based item diagnostics (S-
X
2) were non-significant with acceptable loadings on a single factor (i.e., most items > .40). A 




Lower AIC and BIC values were observed in the 2PL model compared with the 1PL model 
indicating reliable difference in discrimination for individual BLERT items. Next, a 3PL model 
was also satisfactorily fit to the BLERT data (AIC = 14917.28, BIC = 15201.98). Lower AIC 
and BIC values were observed in the 2PL model compared with the 3PL model and results of the 
2PL model were interpreted.  
 Examination of standardized LD X2 statistics to identify local dependence among 
individual BLERT items suggested minimal local dependence (i.e., all LD X2 <10). BLERT 
items were then ranked according to high information values (q) at one standard deviation below 
average ability and high discrimination parameters (a). Items selected (n = 10) for the BLERT-
Brief (BLERT-B) are presented in Table 7 with parameter estimates and item descriptions. Item 
selection was guided by items highly ranked according to model parameter estimates and 
representation of items similar to the original BLERT (e.g., items from all seven emotion 
conditions). The number of items included in the BLERT-B was guided by a preference to 
reduce task length by at least 50% balanced with number of items needed for acceptable 
psychometric properties. Psychometric properties of the BLERT-B are presented in Table 16.  
 Internal consistency. Internal consistency for the BLERT-B at time one (McDonald’s w 
= .69, 95% CI [.65, .72]) and time two (McDonald’s w =.69, 95% CI [.63, .71) was acceptable 
but lower than the full-length BLERT at time one (McDonald’s w =.76, 95% CI [.73, .78]) and 
time two (McDonald’s w =.75, 95% CI [.73, .78]). See Table 19 for a comparison of 
psychometric properties between the BLERT-B and the BLERT. 
 Test-retest reliability. Test-retest reliability was acceptable for the BLERT-B (r = .68, 




 Utility as a repeated measure. BLERT-B scores significantly improved from the first to 
the second administration (t[636] = 5.49, p<.01; d = 0.22) similar to the BLERT (t[636] = 7.41, 
p<.01; d = 0.29) with differences approaching medium effects in both tasks. Floor and ceiling 
effects in the BLERT-B were limited with 1.47% of participants scoring at or below chance and 
6.93% of participants receiving a perfect score. Floor effects were similar to those observed on 
the BLERT (0% chance performance) with more pronounced ceiling effects observed on the 
BLERT-B compared with the BLERT (2.07% ceiling performance).  
 Group differences. The HC group (M = 7.51, SD = 1.67) performed significantly better 
than the SSD group (M = 6.37, SD = 2.33; t[674.05] = 7.43, p <.001; d = 0.55) on the BLERT-B 
(see Table 18). This finding was similar to differences observed between the HC group (M = 
15.84, SD = 2.74) and the SSD group (M = 13.58, SD = 4.10; t[666.69] = 8.59, p <.001; d = 0.79) 
on the BLERT. 
 Relationship with original measure. The BLERT-B demonstrated a significant 
correlation with the original BLERT (r = .91, 95% CI [.89, .92], p <.001). Overall, the BLERT-B 
demonstrated comparable psychometric properties to the original BLERT (see Table 19) with an 
estimated length of 3.38 minutes (BLERT average length is 7.09 minutes). 
 Psychometric properties within diagnostic groups. Psychometric properties of the 
BLERT-B by diagnostic group are presented in Table 17. The BLERT-B demonstrated similar 
psychometric properties within SSD and HC groups with the exception of lower internal 
consistency observed in the HC group (McDonald’s w = .59, 95% CI [0.48, 0.63]). Lower 
internal consistency of the BLERT in the HC group compared with the SSD group was also 





Penn Emotion Recognition Task – Brief. 
 Dimensionality and IRT model. The original ER40 Task (Kohler et al., 2003) consists of 
40 color photographs of faces expressing four emotions (i.e., happy, sad, anger, and fear) and 
participants are asked to correctly identify the emotion portrayed from a list of these four 
emotions. Individual items are scored as dichotomous (i.e., correct or incorrect) and items are 
summed for a total score. The ER40 is typically treated as a unidimensional task (i.e., one total 
score). This assumption of unidimensionality precluded fitting of multidimensional IRT models 
and analyses proceeded with unidimensional IRT models.   
 A unidimensional 2PL model was first fit to the ER40 data to estimate item 
discrimination and item difficulty. The unidimensional 2PL model was fit satisfactorily to the 
ER40 data (AIC = 21604.59, BIC = 21966.01). The majority of summed-score based item 
diagnostics were non-significant with acceptable loadings on a single factor (i.e., most items > 
.40) providing additional support for interpretation of a unidimensional model. A 1PL model was 
also fit to the ER40 data satisfactorily (AIC = 21838.90, BIC = 22024.12). Lower AIC and BIC 
values were observed in the 2PL model compared with the 1PL model indicating reliable 
difference in discrimination for individual ER40 items. Next, a 3PL model was also satisfactorily 
fit to the ER40 data (AIC = 21627.23, BIC = 22169.35). Lower AIC and BIC values were 
observed in the 2PL model compared with the 3PL model and results of the 2PL model were 
interpreted.  
 Examination of standardized LD X2 statistics to identify local dependence among 
individual ER40 items indicated minimal local dependence (i.e., all LD X2 <10) for most items. 
“No emotion” items displayed higher LD X2 statistics (i.e., 10 – 20) suggesting there may be 




according to high information values (q) at one standard deviation below average ability and 
high discrimination parameters (a). Items selected (n = 18) for the ER40-Brief (ER40-B) are 
presented in Table 8 with parameter estimates and item descriptions. Item selection was guided 
by items highly ranked according to model parameter estimates and representation of items 
similar to the original ER40 (e.g., items from all five emotion conditions). The number of items 
included in the ER40-B were also guided by a preference to reduce task length by at least 50% 
balanced with number of items needed for acceptable psychometric properties. Psychometric 
properties of the ER40-B are presented in Table 16.  
 Internal consistency. Internal consistency for the ER40-B at time one (McDonald’s w = 
.70, 95% CI [0.66, 0.73]) and time two (McDonald’s w = .66, 95% CI [0.60, 0.68]) was 
acceptable but slightly lower than the full-length ER40 at time one (McDonald’s w = .80, 95% 
CI [0.72, 0.82]) but slightly lower than the ER40 at time two (McDonald’s w = .77, 95% CI 
[0.72, 0.79]).  
 Test-retest reliability. Test-retest reliability was acceptable for the ER40-B (r = .70, 95% 
CI [.65, .73], p <.01) and similar to the ER40 (r = .74, 95% CI [.70, .77], p <.01).  
 Utility as a repeated measure. ER40-B scores significantly improved from the first to the 
second administration (t[635] = 3.94, p<.01; d = 0.16) similar to the ER40 (t[635] = 4.07, p<.01; 
d = 0.16) although these differences were small in effect size. Floor and ceiling effects in the 
ER40-B were limited with 0.15% of participants scoring at chance or lower and 2.65% of 
participants receiving a perfect score. Floor and ceiling effects in the ER40-B were similar to 
those observed on the ER40 (0.26% floor performance, 0.26% ceiling performance).  
 Group differences. The HC group (M = 14.96, SD = 2.11) performed significantly better 




(see Table 18). This finding was similar to differences observed between the HC group (M = 
32.96, SD = 3.35) and the SSD group (M = 30.38, SD = 5.24; t[657.60] = 7.77, p <.001; d = 0.64) 
on the ER40. 
 Relationship with original measure. The ER40-B demonstrated a significant correlation 
with the original ER40 (r = .92, 95% CI [.91, .93], p <.001). Overall, the ER40-B demonstrated 
comparable psychometric properties to the original ER40 (see Table 19), with an estimated 
length of 1.44 minutes (ER40 average length is 3.21 minutes). 
 Psychometric properties within diagnostic groups. Psychometric properties of the ER40-
B by diagnostic group are presented in Table 17. The ER40-B demonstrated similar 
psychometric properties within SSD and HC groups with the exception of lower internal 
consistency (McDonald’s w = .55, 95% CI [0.44, 0.60]) in the HC group. Lower internal 
consistency of the ER40 in the HC group compared with the SSD group was also observed in the 
SCOPE Study. 
Reading the Mind in the Eyes – Brief.  
 Dimensionality and IRT model. The original Eyes Task (Baron-Cohen et al., 2001) 
consists of 36 black and white photos of eye regions of different faces displaying expressions 
and participants are asked to select the most accurate descriptor word from a choice of four 
words. The four choices are different for each item. Individual items are scored as dichotomous 
(i.e., correct or incorrect) and items are summed for a total score. The Eyes Task is typically 
treated as a unidimensional task (i.e., one total score). This assumption of unidimensionality 
precluded fitting of multidimensional IRT models and analyses proceeded with unidimensional 




A unidimensional 2PL model was first fit to the Eyes task data to estimate item 
discrimination and item difficulty. The unidimensional 2PL model was fit satisfactorily to the 
Eyes data (AIC = 29655.76, BIC = 29981.14). Most summed-score based item diagnostics were 
non-significant with acceptable loadings on a single factor (i.e., most items > .40) providing 
additional support for interpretation of a unidimensional model. A unidimensional 1PL model 
was also fit to the Eyes data satisfactorily (AIC = 29819.26, BIC = 29986.47). Lower AIC and 
BIC values were observed in the 2PL model compared with the 1PL model indicating reliable 
difference in discrimination for individual Eyes items. Next, a 3PL model was also satisfactorily 
fit to the Eyes data (AIC = 29698.98, BIC = 30187.05). Higher BIC values were observed in the 
3PL model compared with the 2PL model suggesting model fit was not improved with the 
addition of susceptibility to guessing parameters and results of the 2PL model were therefore 
interpreted.  
 Examination of standardized LD X2 statistics to identify local dependence among 
individual Eyes items suggested minimal local dependence (i.e., all LD X2 <10 with the 
exception of items 11 and 17 (LD X2 = 13.2). Eyes items were then ranked according to high 
information values (q) at one standard deviation below average ability and high discrimination 
parameters (a). Items selected (n = 18) for the Eyes-Brief (Eyes-B) are presented in Table 9 with 
parameter estimates and item descriptions. Item selection was guided by items highly ranked 
according to model parameter estimates and representation of items similar to the original Eyes. 
The number of items included in the Eyes-B was guided by a preference to reduce task length by 
at least 50% balanced with number of items needed for acceptable psychometric properties. 




 Internal consistency. Internal consistency for the Eyes-B at time one (McDonald’s w = 
.72, 95% CI [0.67, .73]) and time two (McDonald’s w = .71, 95% CI [0.68, 0.74]) was acceptable 
but slightly lower than the full-length Eyes at time one (McDonald’s w = .74, 95% CI [0.72, 
0.77]) and time two (McDonald’s w = .78, 95% CI [0.75, 0.80]).  
 Test-retest reliability. Test-retest reliability was acceptable for the Eyes-B (r = .76, 95% 
CI [.70, .77], p <.01), although slightly lower than the Eyes (r = .79, 95% CI [.76, .82], p <.01).  
 Utility as a repeated measure. The Eyes-B showed good utility as a repeated measure 
with no significant score change from the first to the second administration (t[636] = 0.38, p= 
.70; d = 0.01) similar to the Eyes (t[636] = 0.20, p=.52; d = 0.01). Floor and ceiling effects in the 
Eyes-B were limited 2.21% of participants receiving a “0” and 2.21% of participants receiving a 
perfect score. Floor and ceiling effects were similar to those observed on the Eyes (1.18% floor 
performance, 0% ceiling performance).  
 Group differences. The HC group (M = 13.30, SD = 2.80) performed significantly better 
than the SSD group (M = 11.21, SD = 3.62; t[674.80] = 8.42, p <.001; d = 0.64) on the Eyes-B 
(see Table 18). This finding was similar to differences observed between the HC group (M = 
24.28, SD = 4.45) and the SSD group (M = 20.96, SD = 5.54; t[674.35] = 8.67, p <.001; d = 1.78) 
on the Eyes. 
 Relationship with original measure. The Eyes-B demonstrated a significant correlation 
with the original Eyes (r = .91, 95% CI [.88, .91], p <.01). Overall, the Eyes-B demonstrated 
comparable psychometric properties to the original Eyes (see Table 19) with an estimated length 
of 3.27 minutes (Eyes average length was 6.56 minutes). 
 Psychometric properties within diagnostic groups. Psychometric properties of the Eyes-




properties within SSD and HC groups with the exception of lower internal consistency observed 
in the HC group (McDonald’s w = .55, 95% CI [0.46, 0.62]) and lower test-retest correlation (r = 
.66, 95% CI [.59, .72]. Lower internal consistency of the Eyes in the HC group compared with 
the SSD group was also observed in the SCOPE Study. 
Hinting Task – Brief.  
 Dimensionality and IRT model. The original Hinting Task (Corcoran et al., 1995) 
requires participants to listen to ten short vignettes of an interaction between two characters. At 
the end of each vignette, a character drops a hint and participants are asked to explain the true 
intention of this character. Participants receive two points for a correct response, one point for a 
correct response after an additional hint is provided, and no points are awarded for incorrect 
responses after a hint is provided. Individual items are scored 0-2 and items are summed for a 
total score. The Hinting Task is typically treated as a unidimensional task (i.e., one total score). 
This assumption of unidimensionality precluded fitting of multidimensional IRT models and 
analyses proceeded with unidimensional IRT models.   
 A series of IRT models for polytomous responses were fit to the Hinting data to 
determine optimal model fit to examine individual items. First, a unidimensional graded-
response model was fit satisfactorily to the Hinting data (AIC = 10737.68, BIC = 10873.12). 
Most summed-score based item diagnostics were non-significant with acceptable loadings on a 
single factor (i.e., most items > .40) providing additional support for interpretation of a 
unidimensional model. Next, a unidimensional generalized partial credit model was also fit 
satisfactorily to the data (AIC = 10738.79, BIC = 10874.24). Finally, a unidimensional nominal 




graded response model demonstrated acceptable model fit with the smallest AIC and BIC values 
and was therefore interpreted.  
 Examination of standardized LD X2 statistics to identify local dependence among 
individual Hinting items suggested minimal local dependence (i.e., all LD X2 <10). Hinting items 
were then ranked according to high information values (q) at one standard deviation below 
average ability and high discrimination parameters (a). Items selected (n = 7) for the Hinting-
Brief (Hinting-B) are presented in Table 10 with parameter estimates and item descriptions. Item 
selection was guided by items highly ranked according to model parameter estimates and the 
number of items included in the Hinting-B was guided by a preference to reduce task length by 
at least 50% balanced with number of items needed for acceptable psychometric properties. 
Psychometric properties of the Hinting-B are presented in Table 16.  
 Internal consistency. Internal consistency for the Hinting-B at time one (McDonald’s w 
= .71, 95% CI [0.66, 0.73]) and time two (McDonald’s w = .71, 95% CI [0.67, 0.74]) was 
acceptable but comparable to the full-length Hinting at time one (McDonald’s w = .72, 95% CI 
[0.68, 0.75]) and time two (McDonald’s w = .75, 95% CI [0.72, 0.78]).  
 Test-retest reliability. Test-retest reliability was acceptable for the Hinting-B (r = .66, 
95% CI [.58, .68], p <.01), and slightly higher than the Hinting (r = .61, 95% CI [.64, .72], p 
<.01).  
 Utility as a repeated measure. Hinting-B scores significantly improved from the first to 
the second administration (t[633] = 4.51, p<.01; d = 0.18) similar to the Hinting (t[633] = 4.84, 
p<.01; d = 0.19) although these differences were small in effect size in both tasks. Floor effects 
in the Hinting-B were limited with 0.15% of participants receiving a score of “0” while ceiling 




were similar to those observed on the Hinting (0.15% floor performance), but ceiling effects 
were more common on the Hinting-B compared with the original Hinting Task (2.81% ceiling 
performance).  
 Group differences. The HC group (M = 12.08, SD = 2.10) performed significantly better 
than the SSD group (M = 10.19, SD = 2.98; t[670.86] = 9.66, p <.001; d = 0.73) on the Hinting-B 
(see Table 18). This finding was similar to differences observed between the HC group (M = 
13.21, SD = 2.34) and the SSD group (M = 11.12, SD = 3.22; t[672.6] = 10.01, p <.001; d = 0.78) 
on the Hinting. 
 Relationship with original measure. The Hinting-B demonstrated a significant 
correlation with the original Hinting (r = .96, 95% CI [.93, .97], p <.001). Overall, the Hinting-B 
demonstrated comparable psychometric properties to the original Hinting (see Table 19) with the 
exception of more pronounced ceiling effects in the Hinting-B. The Hinting-B has an estimated 
length of 4.29 minutes (Hinting average length is 6.13 minutes). 
 Psychometric properties within diagnostic groups. Psychometric properties of the 
Hinting-B by diagnostic group are presented in Table 17. The Hinting-B demonstrated similar 
psychometric properties within SSD and HC groups with the exception of more pronounced 
ceiling effects in the HC group (28.4% performed at ceiling level). More pronounced ceiling 
effects on the Hinting task in the HC group compared with the SSD group was also observed in 
the SCOPE Study. 
The Awareness of Social Inferences Test – Brief.  
 Dimensionality and IRT model. The original TASIT (McDonald et al., 2003) consists of 
16 short videos of social interactions. Participants are asked four yes/no questions probing 




scored as dichotomous (i.e., correct or incorrect) and items are summed for a total score. Videos 
are categorized as portraying sarcasm or lying with subscale scores available for each category. 
There are two different forms of the TASIT (participants in the Third Phase of SCOPE received 
Form A first and Form B second while participants in the Fifth Phase of SCOPE participated in 
randomized order).  
 TASIT Form A. To establish dimensionality, a two-dimensional (i.e. separate dimensions 
for lying and sarcasm items) 2PL model (AIC = 38772.77, BIC = 39355.93) and unidimensional 
2PL model (AIC = 39276.07, BIC = 39854.71) were fit to the TASITA data. A two-dimensional 
model was empirically preferred based on lower AIC and BIC values. Additionally, most 
summed-score based item diagnostics were non-significant with acceptable loadings on 
respective factors (i.e., most items > .40). Correlation between factors was .52 suggesting the 
need to model multidimensionality. Subsequent unidimensional IRT analyses were conducted on 
each dimension separately. 
 Next, a unidimensional 2PL model was fit to the TASITA lying items to estimate item 
discrimination and difficulty. The unidimensional 2PL model was satisfactorily fit to the 
TASITA lying items (AIC = 19389.77, BIC = 19679.08). Most summed-score based item 
diagnostics were non-significant with acceptable loadings on a single factor (i.e., most items > 
.40). A unidimensional 1PL model was also fit to the TASITA lying items satisfactorily (AIC = 
19617.67, BIC = 19766.85). Lower AIC and BIC values were observed in the 2PL model 
compared with the 1PL model indicating reliable difference in discrimination for individual 
TASITA lying items. Next, a 3PL model was also satisfactorily fit to the TASITA lying items 




lower BIC value was observed in the 2PL model. A decision to value model parsimony was 
made and results of the 2PL model were interpreted.  
 Finally, a unidimensional 2PL model was fit to the TASITA sarcasm items to estimate 
item discrimination and difficulty. The unidimensional 2PL model was satisfactorily fit to the 
TASITA sarcasm items (AIC = 19502.56, BIC = 19791.88). Most summed-score based item 
diagnostics were non-significant with acceptable loadings on a single factor (i.e., most items > 
.40). A 1PL model was also fit to the TASITA sarcasm items satisfactorily (AIC = 19953.20, 
BIC = 20102.38). Lower AIC and BIC values were observed in the 2PL model compared with 
the 1PL model indicating reliable difference in discrimination for individual TASITA sarcasm 
items. Next, a 3PL model was also satisfactorily fit to the TASITA sarcasm items (AIC = 
19474.17, BIC = 19908.15). A lower AIC value was observed in the 3PL model while a lower 
BIC value was observed in the 2PL model. A decision to value model parsimony was made and 
results of the 2PL model were interpreted. 
 Examination of standardized LD X2 statistics to identify local dependence among 
individual TASITA items suggested some local dependence (i.e., LD X2 >10), however all local 
dependence was limited to items from the same video prompts. TASITA items were ranked 
according to high information values (q) estimated from 2PL unidimensional models at one 
standard deviation below average ability and high discrimination parameters (a). Items selected 
(n = 32) for the TASITA-Brief (TASITA-B) are presented in Table 11 with parameter estimates 
and item descriptions. Item selection was guided by items highly ranked according to model 
parameter estimates and representation of items similar to the original TASITA (e.g., a balance 
of items from lying and sarcasm dimensions). The number of items included in the TASITA-B 




needed for acceptable psychometric properties. Psychometric properties of the TASITA-B are 
presented in Table 16.  
 TASIT Form B. To establish dimensionality, a two-dimensional (i.e. separate dimensions 
for lying and sarcasm items) 2PL model (AIC = 37155.42, BIC = 37865.16) and unidimensional 
2PL model (AIC = 38173.53, BIC = 38752.17) were fit to the TASITB data. A two-dimensional 
model was empirically preferred indicated by lower AIC and BIC values. Additionally, most 
summed-score based item diagnostics were non-significant with acceptable loadings on 
respective factors (i.e., most items > .40). Correlation between factors was .14 suggesting the 
need to model multidimensionality. Subsequent unidimensional IRT analyses were conducted on 
each dimension separately. 
 Next, a unidimensional 2PL model was fit to the TASITB lying items to estimate item 
discrimination and difficulty. The unidimensional 2PL model was satisfactorily fit to the 
TASITB lying items (AIC = 17025.58, BIC = 17314.90). Most summed-score based item 
diagnostics were non-significant with acceptable loadings on a single factor (i.e., most items > 
.40). A 1PL model was also fit to the TASITB lying items satisfactorily (AIC = 17053.05, BIC = 
17350.53). Lower AIC and BIC values were observed in the 2PL model compared with the 1PL 
model indicating reliable difference in discrimination for individual TASITB lying items. Next, a 
3PL model was also satisfactorily fit to the TASITB lying items (AIC = 16962.00, 17395.98). A 
lower AIC value was observed in the 3PL model while a lower BIC value was observed in the 
2PL model. A decision to value model parsimony was made and results of the 2PL model were 
interpreted. 
 Finally, a unidimensional 2PL model was fit to the TASITB sarcasm items to estimate 




TASITB sarcasm items (AIC = 20413.09, BIC = 20702.41). Most summed-score based item 
diagnostics were non-significant with acceptable loadings on a single factor (i.e., most items > 
.40). A 1PL model was also fit to the TASITB sarcasm items satisfactorily (AIC = 20951.89, 
BIC = 21101.07). Lower AIC and BIC values were observed in the 2PL model compared with 
the 1PL model indicating reliable difference in discrimination for individual TASITB sarcasm 
items. Next, a 3PL model was also satisfactorily fit to the TASITB sarcasm items (AIC = 
20515.42, BIC = 20949.39). Lower AIC and BIC values were observed in the 2PL model 
compared with the 3PL model and results of the 2PL model were interpreted. 
 TASITB items were ranked according to high information values (q) estimated from 2PL 
unidimensional models at one standard deviation below average ability and high discrimination 
parameters (a). Items selected (n = 32) for the TASITB-Brief (TASITB-B) are presented in 
Table 12 with parameter estimates and item descriptions. Item selection was guided by items 
highly ranked according to model parameter estimates and representation of items similar to the 
original TASIT Form B (e.g., a balance of items from lying and sarcasm dimensions). The 
number of items included in the TASITB-B was guided by a preference to reduce task length by 
at least 50% balanced with number of items needed for acceptable psychometric properties. 
Psychometric properties of the TASITB-B are presented in Table 16.  
 Internal consistency. Internal consistency for the TASITA-B (McDonald’s w = .80, 95% 
CI [0.79, 0.84]) was good and comparable to the full-length TASITA (McDonald’s w = .82, 95% 
CI [0.81, 0.86]). Internal consistency for the TASITB-B (McDonald’s w = .59, 95% CI [0.57, 
0.62]) was acceptable but lower than the full-length TASITB (McDonald’s w = .65, 95% CI 




 Test-retest reliability. Test-retest reliability was low between versions of the TASIT-B (r 
= .59, 95% CI [.53, .64], p <.01) and slightly lower than versions of the TASIT (r = .65, 95% CI 
[.60, .69], p <.01).  
 Utility as a repeated measure. TASIT-B scores significantly improved from the first to 
the second administration (t[634] = 4.02, p<.01; d = 0.16) with a larger effect size compared to 
the TASIT (t 634] = 5.31, p<.01; d = 0.21). Floor and ceiling effects in the TASIT-B were 
noteworthy with 10.09% of participants receiving a score of “0” and 3.46% of participants 
receiving a perfect score. Ceiling effects were slightly more pronounced in the TASIT-B while 
floor effects were similar to those observed on the TASIT (0.21% floor performance, 3.16% 
ceiling performance).  
 Group differences. The HC group (M = 26.12, SD = 4.24) performed significantly better 
than the SSD group (M = 22.03, SD = 5.28; t[660.91] = 11.13, p <.01; d = 0.86) on the TASITA-
B (see Table 18). The HC group (M = 25.08.0, SD = 4.34) also performed significantly better 
than the SSD group (M = 21.69, SD = 4.14; t[647] = 10.14, p <.01; d = 0.80) on the TASIT-B 
(see Table 18). This finding was similar to differences observed between the HC group (M = 
51.06, SD = 6.28) and the SSD group (M = 44.40, SD = 7.64; t[658.21] = 12.33, p <.001; d = 
0.95) on the TASITA as well as differences observed between the HC group (M = 49.40, SD = 
6.98) and the SSD group  (M = 43.65, SD = 6.71; t[647] = 10.64, p <.001; d = 0.84) on the 
TASITB. 
 Relationship with original measure. The TASITA-B demonstrated a significant 
correlation with the original TASITA (r = 0.91, 95% CI [.89, .93], p <.01). The TASITB-B also 
demonstrated a significant correlation with the original TASITB (r = .94, 95% CI [.91, .93], p 




properties to the original TASITA and TASITB (see Table 19) with an estimated length of 8.96 
minutes (TASIT average length is 17.92 minutes). 
 Psychometric properties within diagnostic groups. Psychometric properties of the 
TASIT-B by diagnostic group are presented in Table 17. The TASIT-B demonstrated similar 
psychometric properties within SSD and HC groups with the exception of more pronounced 
ceiling effects observed in the HC group. More pronounced ceiling effects on the TASIT in the 
HC group compared with the SSD group was not observed in the SCOPE Study. 
Relationships Across Domains – Brief.  
 Dimensionality and IRT model. The abbreviated RAD (Sergi et al., 2009) consists of 15 
vignettes representing relational models (i.e., communal sharing, authority ranking, equality 
matching, and market pricing) between female-male dyads. Participants read each vignette and 
then answer three yes/no questions about the likelihood of future interactions based on the 
vignette presented. Individual items are scored as dichotomous (i.e., correct or incorrect) and 
items are summed for a total score. To establish dimensionality, a four-dimensional (i.e. separate 
dimensions for four different relational model items) 2PL model (AIC = 11664.19, BIC = 
11664.19) and unidimensional 2PL model were fit to the RAD data (AIC = 11662.29, BIC = 
12070.46). Although a unidimensional model was empirically preferred, a decision was made to 
proceed with a four-dimensional model. Most summed-score based item diagnostics were non-
significant in the four-dimensional 2PL model with acceptable loadings on respective factors 
(i.e., most items > .40) and correlations between factors (rs .53 - .77) suggested the need to 





 First, a unidimensional 2PL model (AIC = 4058.91, BIC = 4194.96) was fit to the RAD 
Authority Ranking items to estimate item discrimination and difficulty. Most summed-score 
based item diagnostics were non-significant with acceptable loadings on a single factor (i.e., 
most items > .40). A 1PL model was also fit to the RAD Authority Ranking items (AIC = 
4165.38, BIC = 4237.95). Lower AIC and BIC values were observed in the 2PL model compared 
with the 1PL model indicating reliable difference in discrimination for individual RAD Authority 
Ranking items. Next, a 3PL model was also fit to the RAD Authority Ranking items (AIC = 
4065.56, BIC = 4269.65) but lower AIC and BIC values were observed in the 2PL model 
compared with the 3PL model and results of the 2PL model were interpreted.  
 Next, a unidimensional 2PL model was fit to the RAD Communal Sharing items (AIC = 
3030.32, BIC = 3139.17) to estimate item discrimination and difficulty. Most summed-score 
based item diagnostics were non-significant with acceptable loadings on a single factor (i.e., 
most items > .40). A 1PL model was also fit to the RAD Communal Sharing items (AIC = 
3107.65, BIC = 3166.61). Lower AIC and BIC values were observed in the 2PL model compared 
with the 1PL model indicating reliable difference in discrimination for individual RAD 
Communal Sharing items. Next, a 3PL model was also fit to the RAD Communal Sharing items 
(AIC = 3043.53, BIC = 3206.80). Lower AIC and BIC values were observed in the 2PL model 
compared with the 3PL model and results of the 2PL model were interpreted.  
 A unidimensional 2PL model was also fit to the RAD Equality Matching items (AIC = 
3038.68, BIC = 3147.53) to estimate item discrimination and difficulty. Most summed-score 
based item diagnostics were non-significant with acceptable loadings on a single factor (i.e., 
most items > .40). A 1PL model was also fit to the RAD Equality Matching items (AIC = 




with the 1PL model indicating reliable difference in discrimination for individual RAD Equality 
Matching items. Next, a 3PL model was also fit to the RAD Equality Matching items (AIC = 
3131.84, BIC = 3295.11). Lower AIC and BIC values were observed in the 2PL model compared 
with the 3PL model and results of the 2PL model were interpreted.  
 Finally, a unidimensional 2PL model was fit to the RAD Market Pricing items (AIC = 
1802.04, BIC = 1856.46) to estimate item discrimination and difficulty. Most summed-score 
based item diagnostics were non-significant with acceptable loadings on a single factor (i.e., 
most items > .40). A 1PL model was also fit to the RAD Market Pricing items (AIC = 1858.66, 
BIC = 1890.40). Lower AIC and BIC values were observed in the 2PL model compared with the 
1PL model indicating reliable difference in discrimination for individual RAD Market Pricing 
items. Next, a 3PL model was also fit to the RAD Market Pricing items (AIC = 1814.09, BIC = 
1895.73). Lower AIC and BIC values were observed in the 2PL model compared with the 3PL 
model and results of the 2PL model were interpreted. 
 RAD items were ranked according to high information values (q) estimated from 2PL 
unidimensional models at one standard deviation below average ability and high discrimination 
parameters (a). Items selected (n = 21) for the RAD-Brief (RAD-B) are presented in Table 13 
with parameter estimates and item descriptions. Item selection was guided by items highly 
ranked according to model parameter estimates and representation of items similar to the original 
RAD (e.g., representation of items from all four relational models). The number of items 
included in the RAD-B was guided by a preference to reduce task length by at least 50% 
balanced with number of items needed for acceptable psychometric properties. Psychometric 




 Internal consistency. Internal consistency for the RAD-B at time one (McDonald’s w = 
.76, 95% CI [0.74, 0.82]) and time two (McDonald’s w = .75, 95% CI [0.71, 0.80]) was 
acceptable although slightly lower than the full-length RAD at time one (McDonald’s w = .78, 
95% CI [0.75, 0.83]) and time two (McDonald’s w = .82, 95% CI [0.79, 0.86]).  
 Test-retest reliability. Test-retest reliability was acceptable for the RAD-B (r = .71, 95% 
CI [.66, .79], p <.01), although lower than the RAD (r = .74, 95% CI [.73, .85], p <.01).  
 Utility as a repeated measure. RAD-B scores did not significantly improve from the first 
to the second administration (t[263] = 1.91, p<.32; d = 0.11), unlike the RAD (t[263] = 3.64, 
p=.04; d = 0.22). Floor effects in the RAD-B were notable with 29.03% of participants receiving 
a score of “0” while 0.36% of participants receiving a perfect score. Floor and ceiling effects 
were similar to those observed on the RAD (31.90% floor performance, 0% ceiling 
performance).  
 Group differences. The HC group (M = 14.67, SD = 2.81) performed significantly better 
than the SSD group (M = 11.80, SD = 3.48; t[253.91] = 7.62, p <.01; d = 0.79) on the RAD-B 
(see Table 18). This finding was similar to differences observed between the HC group (M = 
29.75, SD = 5.21) and the SSD group (M = 24.95, SD = 5.84; t[218] = 6.40, p <.01; d = 0.87) on 
the RAD. 
 Relationship with original measure. The RAD-B demonstrated a significant correlation 
with the original RAD (r = .91, 95% CI [.88, .93], p <.01). Overall, the RAD-B demonstrated 
comparable psychometric properties to the original RAD (see Table 19) with an estimated length 
of 7.39 minutes (RAD average length is 15.84 minutes). 
 Psychometric properties within diagnostic groups. Psychometric properties of the RAD-




properties within SSD and HC groups with the exception of lower internal consistency observed 
in the HC group (McDonald’s w = .63, 95% CI [0.52, 0.68]). Lower internal consistency of the 
RAD in the HC group compared with the SSD group was not observed in the SCOPE Study. 
The Ambiguous Intentions and Hostility Questionnaire – Brief.  
 Dimensionality and IRT model. Since the SCOPE Study designated the AIHQ “not 
recommended”, psychometric investigation of the AIHQ found administration of the Likert items 
only (i.e., the Blame items) improved psychometric properties (Buck et al., 2017). Rather than 
reduce the number of AIHQ prompts, psychometric properties of using only the Blame items 
will be explored (i.e., removing items [n = 10] requiring coding by trained raters). The AIHQ is 
typically treated as a unidimensional task (i.e., one total Blame Score). This assumption of 
unidimensionality precluded fitting of multidimensional IRT models and analyses proceeded 
with unidimensional IRT models. 
   A series of IRT models for polytomous responses were fit to the AIHQ data to determine 
optimal model fit to examine individual items. First, a unidimensional graded-response model 
was fit satisfactorily to the AIHQ task data (AIC = 13357.80, BIC = 13720.62). Most summed-
score based item diagnostics were non-significant with acceptable loadings on a single factor 
(i.e., most items > .40). Next, a unidimensional generalized partial credit model was fit to the 
data (AIC = 13407.55, BIC = 13770.37). Finally, a unidimensional nominal model was fit 
satisfactorily to the data (AIC = 13428.21, BIC = 14017.79). The graded response model 
demonstrated acceptable model fit with the smallest AIC and BIC values and was therefore 
interpreted for subsequent analyses.  
 Examination of standardized LD X2 statistics to identify local dependence among 




exception of two items from prompt 2 exhibiting local dependence with a value of 26.9). AIHQ 
items were then ranked according to high information values (q) at one standard deviation below 
average ability and high discrimination parameters (a). AIHQ Blame Items (n = 15) were 
considered the AIHQ-Brief (AIHQ-B) and are presented in Table 14 with parameter estimates 
and item descriptions. Psychometric properties of the AIHQ-B are presented in Table 16. 
Psychometric properties of the AIHQ-B are examined for the first time in the present study but 
since all items were retained, no comparisons with an “original AIHQ” will be presented. 
Subsequent analyses were done to investigate the psychometric properties of using only the 
Likert AIHQ items. 
 Internal consistency. Internal consistency for the AIHQ-B at time one (McDonald’s w = 
.88, 95% CI [0.86, 0.90]) and time two (McDonald’s w = .91, 95% CI [0.89, 0.92]) was good.  
 Test-retest reliability. Test-retest reliability was acceptable for the AIHQ-B (r = .73, 95% 
CI [.65, .76], p <.01).  
 Utility as a repeated measure. AIHQ-B scores significantly improved from the first to 
the second administration (t[340] = 3.49, p<.01; d = 0.19) although this difference was small in 
effect size.  
 Group differences. As expected, the HC group (M = 7.02, SD = 2.44) demonstrated less 
attribution bias (higher scores indicate more bias) than the SSD group (M = 8.69, SD = 2.92; 
t[364] = 5.86, p <.001; d = 0.64) on the AIHQ-B (see Table 18).  
 Relationship with original measure. Overall, the AIHQ-B demonstrated good 
psychometric properties (see Table 19) with an estimated length of 3.81 minutes (full-length 
AIHQ with open-ended prompts took an average of 6.35 minutes to complete) and without the 




 Psychometric properties within diagnostic groups. Psychometric properties of the 
AIHQ-B by diagnostic group are presented in Table 17. The AIHQ-B demonstrated similar 
psychometric properties within SSD and HC groups with the exception of lower test-retest in the 
SSD group (r = .67, 95% CI [0.51, 0.71]) but better utility as a repeated measure (t[213] = 1.79, 
p = .19, d = .12) in the SSD group. Lower test-retest of the AIHQ-B in the SSD group compared 
with the HC but improved utility as a repeated measure was not observed in the SCOPE Study. 
Intentionality Bias Task – Brief.  
 Dimensionality and IRT model. The original IBT Task (Rosset, 2008) consists of 24 
descriptions of actions that participants choose to characterize as “intentional” or “by accident” 
with an intentionality bias total score calculated as the percentage of intentional responses. 
Individual items are scored as dichotomous (i.e., 1 point for intentional and 0 points for choosing 
accidental responses). Trials are randomized across participants to be presented in a fast or slow 
response condition. Subscale scores are also available for items that are written to be accidental 
and items written to be intentional. To establish dimensionality, a two-dimensional (i.e. separate 
dimensions for accidental and intentional items) 2PL model (AIC = 9101.82, BIC = 9101.82) 
and unidimensional 2PL model (AIC = 9143.98, BIC = 9361.67) were fit to the IBT data. A two-
dimensional model was empirically preferred based on lower AIC and BIC values. Additionally, 
most summed-score based item diagnostics were non-significant in the two-dimensional 2PL 
model with acceptable loadings on respective factors (i.e., most items > .40). Moderate 
correlations between factors (r =.55) suggested the need to model multidimensionality. 
Subsequent unidimensional IRT analyses were conducted on each dimension separately. 
 A unidimensional 2PL model was first fit to the IBT accidental items to estimate item 




IBT accidental items (AIC = 4276.58, BIC = 4385.42). Additionally, most summed-score based 
item diagnostics were non-significant with acceptable loadings on a single factor (i.e., most items 
> .40). A 1PL model was also fit to the IBT accidental items satisfactorily (AIC = 4280.30, BIC 
= 4390.25). Lower AIC and BIC values were observed in the 2PL model compared with the 3PL 
model indicating reliable difference in discrimination for individual IBT accidental items. Next, 
a 3PL model was also satisfactorily fit to the IBT accidental items (AIC = 4298.35, BIC = 
4461.62). Lower AIC and BIC values were observed in the 2PL model compared with the 3PL 
model and results of the 2PL model were interpreted.  
 Next, a unidimensional 2PL model was first fit to the IBT intentional items to estimate 
item discrimination and item difficulty. The unidimensional 2PL model was fit to the IBT 
intentional items (AIC = 4856.76, BIC = 4965.60). All summed-score based item diagnostics  
were non-significant with acceptable loadings on a single factor (i.e., most items > .40). A 1PL 
model was also fit to the IBT intentional items (AIC = 4862.16, BIC = 4971.12). Lower AIC and 
BIC values were observed in the 2PL compared with the 1PL model indicating reliable 
difference in discrimination for individual IBT intentional items. Next, a 3PL model was 
satisfactorily fit to the IBT intentional items (AIC = 4879.65, BIC = 5042.92). Lower AIC and 
BIC values were observed in the 3PL model compared with the 2PL model and results of the 
2PL model were interpreted. 
 IBT items were ranked according to high information values (q) at one standard deviation 
below average ability, and high discrimination parameters (a). Items selected (n = 14) for the 
IBT-Brief (IBT-B) are presented in Table 15 with parameter estimates and item descriptions. 
Item selection was guided by items highly ranked according to model parameter estimates and 




accidental conditions). The number of items included in the IBT-B was guided by a preference to 
reduce task length by at least 50% balanced with number of items needed for acceptable 
psychometric properties. Psychometric properties of the IBT-B are presented in Table 16.  
 Internal consistency. Internal consistency for the IBT-B at time one (McDonald’s w = 
.63, 95% CI [0.60, 0.78]) and time two (McDonald’s w = .69, 95% CI [0.62, 0.76]) was 
acceptable but slightly lower than the full-length IBT at time one (McDonald’s w = .68, 95% CI 
[0.49, 0.76]) and the full-length IBT at time two (McDonald’s w = .76, 95% CI [0.70, 0.83]).  
 Test-retest reliability. Test-retest reliability was not acceptable for the IBT-B (r = .55, 
95% CI [.42, .56], p <.01), but the test-retest of the original IBT was also not acceptable (r = .58, 
95% CI [.45, .62], p <.01).  
 Utility as a repeated measure. IBT-B scores significantly changed from the first to the 
second administration (t[252] = 4.21, p<.01; d = 0.26) similar to the IBT (t[245] = 3.91, p<.01; d 
= 0.25) with differences of small effects in both tasks.  
 Group differences. The HC group (M = 40.61, SD = 14.83) demonstrated less 
intentionality bias than the SSD group (M = 44.39, SD = 17.24; t[278] = 1.95, p <.01; d = 0.23) 
on the IBT-B (see Table 18). This finding was similar to differences observed between the HC 
group (M = 43.56, SD = 0.02) and the SSD group (M = 50.07, SD = 0.02; t[321] = 2.72, p <.001; 
d = 0.30) on the IBT. 
 Relationship with original measure. The IBT-B demonstrated a significant correlation 
with the original IBT (r = 0.91, 95% CI [.90, .92], p <.01). Overall, the IBT-B demonstrated 
comparable psychometric properties to the original IBT (see Table 19) with an estimated length 




 Psychometric properties within diagnostic groups. Psychometric properties of the IBT-B 
by diagnostic group are presented in Table 17. The IBT-B demonstrated similar psychometric 
properties within SSD and HC groups. 
Convergent Validity 
 Once brief versions of all SCOPE tasks with acceptable psychometric properties were 
established, convergent validity was assessed through correlations between all brief SC tasks 
across the entire sample (see Table 20). All brief SC tasks, with the exception of the IBT-B, 
demonstrated significant correlations with at least one other brief SC task. Convergent validity of 
the brief SC tasks was similar to the convergent validity demonstrated in the full-length SC tasks 
(see grey correlations in Table 20).  
 Convergent validity was also assessed within the SSD group with a similar pattern of 
findings (Table 21). One exception was that the convergent validity of the AIHQ-B was limited 
in the SSD sample demonstrating only significant correlations with the BLERT-B and the RAD-
B but no longer with the ER40-B, Eyes-B, and the TASIT-B. This pattern of findings, including 
more limited convergent validity in the AIHQ, was similar to correlations with the full-length 
tasks within the SSD group. Overall, convergent validity of brief versions of all SC tasks was 
demonstrated with limited convergent validity of the IBT-B in the full sample and the AIHQ-B 
in the SSD group. This pattern of convergent validity is consistent with the full-length SC tasks. 
Divergent Validity 
 Divergent validity of brief SC tasks was assessed through correlations with 
neurocognition tasks. All brief SC tasks demonstrated limited divergent validity due to 
significant correlations with most neurocognition tasks (see Table 20). Limited divergent validity 




Pinkham et al., 2018). Limited divergent validity of brief SC tasks was also found within the 
SSD group (see Table 21). Again, this pattern of divergent validity is consistent with the full-
length SC tasks (see Table 19). 
Criterion Validity 
 Criterion validity was assessed through correlations with functional outcome measures 
(e.g., SLOF, SSPA, UPSA) as well as regression models with SC tasks as predictors. All brief 
SC tasks demonstrated significant correlations with at least one functional outcome (see Table 
20). Correlations between the AIHQ-B, IBT-B and functional outcomes suggest more limited 
criterion validity within the SSD group (see Table 21). All brief SC measures with the exception 
of these attribution tasks demonstrated significant correlations with at least one outcome measure 
in the SSD group. Correlations between high-quality (HQ) informant-reported SLOF total and 
subscales and brief SC tasks were also examined within the SSD group (see Table 22). HQ 
informants were defined as professionals with mental health experience (n = 88). Within the HQ 
informant-reported outcomes, only the BLERT-B demonstrated a significant relationship with 
the social acceptability subscale of the SLOF (r[82] = 0.34, p <.01).  
 Regressions with brief SC tasks predicting functional outcome measures were done 
separately for each phase of the SCOPE Study to maximize sample size while still comparing 
unique contributions of each brief SC task. For each functional outcome, regressions assessing 
criterion validity took place in three steps: 1) tasks from all phases (i.e., BLERT-B, ER40-B, 
Eyes-B, Hinting-B, TASITA-B), 2) Tasks from all phases and tasks administered only during 
Phase Three and Phase Four (AIHQ-B, RAD-B), 3) tasks from all phases and tasks administered 
during Phase Five (i.e., IBT-B). Results of regressions predicting all functional outcomes are 




 Informant-reported real-world functioning. Brief SC tasks administered across all 
phases significantly accounted for 10% of the variance in informant-reported real-world 
functioning (i.e., SLOF; R2=.10, F[5, 301] = 8.12, p <.01). The BLERT-B (b = .17, SE = .02, t = 
2.90, p <.01) and the TASITA-B (b = .22, SE = 01, t = 2.63, p<.01) were significant individual 
predictors of real-world functioning.  
SC tasks administered across Phases Three through Four (i.e., adding the RAD-B and 
AIHQ-B) significantly accounted for 11% of the variance in informant-reported real-world 
functioning (R2=.11, F[7, 142] = 3.73, p <.01) The AIHQ-B (b = -.16, SE = 02, t = 1.99, p=.04) 
was a significant individual predictor of real-world functioning but not the RAD-B.  
SC Tasks administered across Phases Three and Five significantly accounted for 11% of 
the variance in real-world functioning (R2=.11, F[6, 113] = 3.39, p <.01). The IBT-B was not a 
significant individual predictor of real-world functioning (b = -.09, SE = .30, t = 1.02, p = .31).  
Overall, brief SC tasks explained a significant amount of variance in real-world 
functioning in the overall sample with the BLERT-B and TASIT-B as significant individual 
predictors.  
 The same set of regressions were carried out in the SSD group alone. SC tasks explained 
a significant amount of variance in functioning (6-11%, see Table 24) with the BLERT-B, 
TASIT-B, and AIHQ-B all significant individual predictor of informant-reported real-world 
functioning.  
 Self-reported real-world functioning. Brief SC tasks administered across all phases 
significantly accounted for 6% of the variance in self-reported real-world functioning (i.e., 
SLOF; R2=.06, F[5, 414] = 6.79, p <.01), with the ER40-B identified as a significant individual 




SC tasks administered across Phases Three through Four (i.e., adding the RAD-B and 
AIHQ-B) significantly accounted for 16% of the variance in self-reported real-world functioning 
(R2=.16, F[7, 91] = 3.74, p <.01). The AIHQ-B was a significant individual predictor of real-
world functioning (b = -.34, SE = .02, t = 3.36, p <.01).  
SC tasks administered across Phases Three and Five significantly accounted for 8% of 
the variance in real-world functioning (R2=.08 F[6, 248] = 4.55, p <.01), however the IBT-B was 
not a significant individual predictor of real-world functioning. Overall, brief SC tasks explained 
a significant amount of variance in self-reported real-world functioning in the overall sample but 
only the AIHQ-B was a significant individual predictor.  
 The same set of regressions were carried out in the SSD group alone. SC tasks explained 
a small amount of variance in functioning (1%, see Table 24) with no significant individual 
predictor of self-reported real-world functioning (AIHQ-B and RAD not available as individual 
predictors because the SLOF-self report was only administered to the HC group in Phases Three 
and Four).  
 Social competence. Brief SC tasks administered across all phases significantly accounted 
for 28% of the variance in a measure of performance-based social competence (i.e., SSPA; 
R
2=.28, F[5, 539] = 43.70, p <.01). The ER40-B (b = .11, SE = .01, t = 2.32, p =.02), Eyes-B (b 
= .14, SE = .01, t = 2.77, p =.01), Hinting-B (b = .25, SE = .01, t = 6.02, p <.01), and TASIT-B 
(b = .13, SE = .01, t = 2.81, p <.01) were all significant individual predictors of social 
competence.  
SC tasks administered across Phases Three through Four (i.e., adding the RAD-B and 




236] = 14.49, p <.01). However, neither the AIHQ-B or RAD-B were significant individual 
predictor of social competence.  
SC Tasks administered across Phases Three and Five significantly accounted for 26% of 
the variance in real-world functioning (R2=.26, F[6, 260] = 16.58, p <.01). The IBT-B (b = -.13, 
SE = .13, t = 2.49, p =.01) was a significant individual predictor of social competence.  
Overall, brief SC tasks explained a significant amount of variance in social competence 
in the overall sample with the ER40-B, Eyes-B, Hinting-B, TASIT-B, and IBT-B as significant 
individual predictors.  
 The same set of regressions were carried out in the SSD group alone. SC tasks explained 
a significant amount of variance in social competence (19-27%, see Table 24). The Hinting-B (b 
= .30, SE = .01, t = 4.98, p <.01) was a significant individual predictor.  
 Functional capacity. The performance-based measure of functional capacity (i.e., 
UPSA) was only administered in the SSD group. Brief SC tasks administered across all phases in 
the SSD group significantly accounted for 28% of the variance in functional capacity (R2=.28, 
F[5, 364] = 30.24, p <.01). The Eyes-B (b = .17, SE = .23, t = 3.84, p <.01), Hinting-B (b = .26, 
SE = .23, t = 4.94, p <.01), and TASIT-B (b = .14, SE = .17, t = 2.49, p =.01) were all significant 
individual predictors of functional capacity.  
SC tasks administered across Phases Three through Four (i.e., adding the RAD-B and 
AIHQ-B) significantly accounted for 30% of the variance in functional capacity (R2=.30, F[7, 
166] = 11.51, p <.01). However, neither the AIHQ-B or RAD-B were significant individual 




SC Tasks administered across Phases Three and Five significantly accounted for 31% of 
the variance in social competence (R2=.31, F[6, 114] = 10.16, p <.01),with the IBT-B identified 
as a significant individual predictor of functional capacity (b = -.25, SE = .17, t = 3.19, p <.01).  
Overall, brief SC tasks explained a significant amount of variance in functional capacity 
in the SSD group with the ER40-B, Eyes-B, Hinting-B, and TASIT-B as significant individual 
predictors. The pattern of relationships observed between brief SC tasks and functional outcomes 
(i.e., criterion validity) is consistent with full-length SC tasks, with the exception of more limited 
criterion validity of the IBT-B (see Table 19). 
Incremental Validity 
 Incremental validity was assessed with hierarchical regressions (i.e., neurocognition tasks 
entered in block one and SC tasks entered in block two) predicting functional outcome measures 
(e.g., SLOF, SSPA, UPSA). Similar to regressions assessing criterion validity, regressions were 
done separately for each phase of the SCOPE Study to maximize sample size while still 
comparing unique contributions of each brief SC task beyond neurocognition tasks. For each 
functional outcome, regressions assessing incremental validity took place in four steps: 1) 
neurocognition tasks (all tasks administered across all phases), 2) tasks from all phases (i.e., 
BLERT-B, ER40-B, Eyes-B, Hinting-B, TASITA-B), 3) Tasks from all phases and tasks 
administered only during Phase Three and Phase Four (AIHQ-B, RAD-B), 4) tasks from all 
phases and tasks administered during Phase Five (i.e., IBT-B). Results of regressions with 
neurocognition and SC tasks predicting functional outcomes are presented in Table 25 and Table 
26 (SSD group only).  
 Informant-reported real-world functioning. Neurocognition tasks accounted for 14% 




9.62, p <.01). SC tasks administered during all phases accounted for an additional 1% of 
variance in informant-reported real-world outcomes (DR2=.01, R2=.14, F[10, 289] = 5.82, p 
<.01). Only the BLERT-B was a significant individual predictor of functioning beyond NC tasks 
(b = .15, SE = .02, t = 2.04, p = .04).  
SC tasks administered across Phases Three through Four (i.e., adding the RAD-B and 
AIHQ-B) accounted for less than 1% of additional variance in informant-reported real-world 
functioning (DR2=.01, R2=.12, F[12, 134] = 2.72, p <.01). However, the RAD-B and the AIHQ-B 
were not significant individual predictors.  
SC Tasks administered across Phases Three and Five significantly accounted for 6% of 
additional variance in real-world functioning (DR2= .06, R2=.20 F[11, 105] = 3.57, p <.01). The 
IBT-B was not a significant individual predictor of real-world functioning.  
Overall, brief SC tasks explained a small amount of additional variance in informant-
reported real-world functioning beyond neurocognition tasks in the overall sample, but only the 
BLERT-B was a significant individual predictor.  
 The same set of regressions were carried out in the SSD group. Neurocognition tasks 
accounted for 5% of the variance in informant-reported real-world functioning (R2=.05, F[5, 
256] = 3.91, p <.01). SC tasks explained a small amount of additional variance in functioning 2-
6%, see Table 26) but only the BLERT-B was a significant individual predictor of informant-
reported real-world functioning (b =.18, SE = .02, t = 2.43, p = .02). Regressions were also done 
in a subset of the SSD group with HQ informant information. The brief SC tasks did not account 
for additional variance beyond neurocognition tasks in the HQ informant-reported real-world 




 Self-reported real-world functioning. Neurocognition tasks accounted for 6% of the 
variance in informant-reported real-world functioning (R2=.06, F[5, 409] = 6.58, p <.01). SC 
tasks administered during all phases accounted for an additional 1% of variance in informant-
reported real-world outcomes (DR2=.01, R2=.07, F[10, 399] = 4.15, p <.01). Only the ER40-B (b 
=.12, SE = .01, t = 2.11, p = .04) was a significant individual predictor of functioning beyond 
neurocognition tasks.  
SC tasks administered across Phases Three through Four (i.e., adding the RAD-B and 
AIHQ-B) accounted for 11% of additional variance in informant-reported real-world functioning 
(DR2=.11, R2=.15, F[12, 86] = 2.62, p =.01). The AIHQ-B was a significant individual predictor 
(b =-.33, SE = .02, t = 3.14, p < .01) of self-reported functioning beyond neurocognition tasks.  
SC Tasks administered across Phases Three and Five significantly accounted for 2% of 
additional variance in real-world functioning (DR2= .02, R2=.10, F[11, 235] = 2.93, p <.01). 
However, the IBT-B was not a significant individual predictor of real-world functioning beyond 
neurocognition tasks.  
Overall, brief SC tasks explained a small amount of additional variance in self-reported 
real-world functioning beyond neurocognition tasks in the overall sample, but only the ER40-B 
and the AIHQ-B were significant individual predictors.  
 The same set of regressions were carried out in the SSD group alone. Neurocognition 
tasks accounted for 1% of the variance in informant-reported real-world functioning (R2=.01, 
F[5, 129] = 0.74, p = .20). SC tasks explained 1% of additional variance in functioning (see 
Table 26). None of the brief SC tasks were significant individual predictors of self-reported real-




 Social competence. Neurocognition tasks accounted for 25% of the variance in 
performance-based social competence (R2=.25, F[5, 528] = 37.06, p <.01). SC tasks administered 
during all phases accounted for an additional 7% of variance in social competence (DR2=.07, 
R
2=.32, F[10, 520] = 25.59, p <.01). Only the Hinting-B (b = .22, SE = .01, t = 4.81, p < .01), 
was a significant individual predictor of social competence beyond neurocognition tasks.  
SC tasks administered across Phases Three through Four (i.e., adding the RAD-B and 
AIHQ-B) accounted for 8% of additional variance in social competence (DR2=.08, R2=.33, F[12, 
227] = 10.88, p <.01). However, neither the AIHQ-B or RAD-B were significant individual 
predictors of social competence beyond neurocognition tasks.  
SC Tasks administered across Phases Three and Five accounted for 4% of additional 
variance in social competence (DR2= .04, R2=.29, F[11, 247] = 10.49, p <.01). The IBT-B was a 
significant individual predictor (b = -.11, SE = .14, t = 1.98, p = .04) of social competence 
beyond neurocognition tasks. Overall, brief SC tasks explained additional variance in social 
competence beyond neurocognition tasks in the overall sample with the Hinting-B and the IBT-B 
as significant individual predictors.  
 The same set of regressions were carried out in the SSD group alone. Neurocognition 
tasks accounted for 16% of the variance in social competence (R2=.16, F[5, 301] = 12.65, p < .1). 
SC tasks explained 8-11% of additional variance in functioning (see Table 26). The Hinting-B (b 
= .28, SE = .01, t = 4.57, p < .01), and AIHQ-B (b =.22, SE = .02, t = 2.99, p < .01) were 
significant individual predictors social competence beyond neurocognition tasks in the SSD 
group.  
 Functional capacity. The performance-based measure of functional capacity (i.e., 




variance in performance-based functional capacity (R2=.30, F[5, 364] = 32.46, p <.01). SC tasks 
administered during all phases accounted for an additional 6% of variance in functional capacity 
(DR2=.06, R2=.36, F[10, 354] = 21.65, p <.01). The Hinting-B (b = .22, SE = .22, t = 4.33, p < 
.01) was the only significant individual predictor of functional capacity beyond neurocognition 
tasks.  
SC tasks administered across Phases Three through Four (i.e., adding the RAD-B and 
AIHQ-B) accounted for 6% of additional variance in functional capacity (DR2=.06, R2=.36, F[12, 
157] = 9.02, p <.01). However, neither the AIHQ-B or RAD-B were significant individual 
predictors of functional capacity beyond neurocognition tasks.  
SC Tasks administered across Phases Three and Five accounted for 7% of additional 
variance in functional capacity (DR2= .07, R2=.37, F[11, 108] = 7.26, p <.01). The IBT-B was a 
significant individual predictor (b = -.22, SE = .22, t = 2.81, p < .01) of functional capacity 
beyond neurocognition tasks.  
Overall, brief SC tasks explained additional variance in functional capacity beyond 
neurocognition tasks in the SSD sample with the Eyes-B and Hinting-B as significant individual 
predictors. The pattern of relationships observed between brief SC tasks, neurocognition tasks, 
and functional outcomes (i.e., incremental validity) is consistent with the full-length SC tasks, 
with the exception of improved criterion validity of the BLERT-B and the Eyes-B Task (see 
Table 19).  
Brief Task Recommendations 
 The AIHQ-B, BLERT-B, ER40-B, and TASIT-B exhibited acceptable psychometric 
properties as well as relationships with functional outcomes and are therefore recommended as 




adequate psychometric properties but limited relationships with functional outcomes and is 
therefore recommended as acceptable with reservations. The Eyes-B demonstrated acceptable 
psychometric properties but a strong relationship with WASI vocabulary scores suggests an 
overreliance on vocabulary for successful task performance. The IBT-B demonstrated poor 
psychometric properties (e.g., test-retest) as well as limited relationships with functional 
outcomes and a large amount of missing data since response time is limited and is therefore 
recommended as not acceptable. Finally, the Hinting-B task demonstrated adequate 
psychometric properties and unique relationships with functional outcomes but the brief version 
of this task is only three items shorter than the full-length Hinting Task with more pronounced 
ceiling effects. Therefore, a recommendation is made to include the full-length task in the BB-
SCOPE.  
 Overall, four out of the eight brief SC tasks are recommended for inclusion in the BB-
SCOPE as well as one full-length task for a total estimated duration of 25 minutes (compared 
with a one hour duration for full-length tasks) to administer five tasks assessing three out of four 
domains of SC (See Table 27 for task recommendations from the present study as well as 
comparisons with recommendations from the original SCOPE Study). Multiple tasks assessing a 
single domain (i.e., emotion processing and theory of mind) were included in the BB-SCOPE to 
maximize validity with different domains of functional outcomes (e.g., real-world functioning, 
functional capacity, and social competence) and to not unduly value one form of functioning at 









 The aim of the present study was to develop a brief battery of SC in SSD to reduce 
heterogeneity of measurement in research and increase SC assessment in clinical practice. 
Increasingly, our understanding of SC in SSD is expanding beyond a direct impact on 
functioning (Couture et al., 2006) to a more complex relationship as a mediator between other 
domains, such as neurocognition, and motivation, and functioning (Green, Horan, & Lee, 2019; 
Halverson et al., 2019). Importantly, identification of relationships between SC and domains 
with limited sensitivity to psychosocial and psychopharmacological interventions (e.g., negative 
symptoms) offers a promising treatment target that could potentially generalize to improvements 
in functioning (Pelletier-baldelli & Holt, 2019). However, in order to identify individuals that 
may benefit from SC interventions or develop effective treatments targeting SC, there is a need 
for a brief SC assessment battery. Currently, there is an emphasis in clinical research and 
practice for harmonization of measures (e.g., PhenX ToolKit; Hamilton et al., 2011). Unlike 
neurocognition, with a widely-disseminated brief battery suited for SSD (i.e., BACS), SC has not 
received attention from these harmonization efforts despite equally strong associations with 
functional outcomes (Vinogradov, 2020). To this end, the present study utilized an IRT approach 
to develop brief versions of SC tasks administered during the SCOPE Study to assemble a brief 
battery of SC in SSD. Psychometric properties for each brief SC measure are summarized along 
with comparisons to the original SCOPE Study and recommendations are made for a final brief 




  The AIHQ-B exhibited good internal consistency, test-retest reliability, convergent 
validity, and small floor and ceiling effects. The AIHQ-B showed adequate utility as a repeated 
measure given small effect sizes for significant differences between administration timepoints. 
The AIHQ-B also uniquely predicted social competence beyond neurocognition task 
performance and showed some of the best divergent validity (i.e., significant correlations with 
only 40% of NC tasks) of the brief SC tasks. Results of the AIHQ-B replicate previous work 
suggesting improved psychometric performance of the AIHQ when using only the Likert items 
(Buck et al., 2017). Importantly, the AIHQ-B has a short-administration time and good 
psychometric properties without the need for trained raters. Altogether, findings support the use 
of the AIHQ-B as a valid measure of attribution bias. 
 The BLERT-B exhibited good internal consistency, test-retest reliability, convergent 
validity, and small floor and ceiling effects. The BLERT-B showed adequate utility as a repeated 
measure given small effect sizes for significant differences between administration timepoints. 
The BLERT-B also uniquely predicted real-world functioning beyond neurocognition task 
performance. The BLERT-B did not demonstrate divergent validity with significant correlations 
present with 100% of neurocognition tasks. However, recent findings suggest NC and SC may be 
less distinct than previously thought, and therefore relationships observed between the BLERT-B 
and neurocognition tasks may accurately reflect shared variance between neurocognition and SC 
(Deckler, Hodgins, Pinkham, Penn, Harvey, et al., 2018). Overall, findings support the use of the 
BLERT-B as a valid measure of emotion processing. 
 The ER40-B exhibited good internal consistency, test-retest reliability, convergent 
validity, small floor effects, and small effects of performance differences between timepoints. 




12.1%) of all the brief SC tasks. The ER40-B uniquely predicted social competence beyond 
neurocognition task performance. Similar to the BLERT-B, the ER40-B did not demonstrate 
divergent validity with significant correlations present with 100% of neurocognition tasks. 
Overall, findings support the use of the ER40-B as a valid measure of emotion processing. 
 The Eyes-B exhibited good internal consistency, test-retest reliability, convergent 
validity, small floor and ceiling effects, and good utility as a repeated measure with no 
significant differences between timepoints. The Eyes-B also uniquely predicted functional 
capacity beyond neurocognition task performance. Similar to other brief SC tasks, the Eyes-B 
did not demonstrate divergent validity with significant correlations present with 100% of 
neurocognition tasks. In addition, there are concerns that the Eyes may rely too heavily on 
vocabulary abilities (Pinkham et al., 2018) and this relationship was also present as the Eyes-B 
had a significant relationship with WASI vocabulary scores (r = .57). The Eyes-B was originally 
developed as a measure of theory of mind, however, two theory of mind tasks in the present 
study (i.e., Hinting and the TASIT-B) also demonstrated good psychometric properties but 
without strong relationships with WASI vocabulary scores. Consideration is therefore 
recommended as to whether or not the Eyes-B can be replaced by the Hinting and TASIT-B 
tasks to reduce reliance of theory of mind assessment on vocabulary ability. Strong correlations 
between the Eyes-B and the Hinting Task (r = .40) as well as the Eyes-B and the TASIT-B Task 
(r = .54) suggest removing the Eyes-B may still appropriately assess theory of mind ability. 
 The TASIT-B exhibited good internal consistency, convergent validity, and small floor 
and ceiling effects. The TASIT-B also uniquely predicted real-world functioning beyond 
neurocognition task performance. Similar to other brief SC tasks, the Eyes-B did not demonstrate 




TASIT-B did demonstrate some of the largest effect sizes in terms of test-retest reliability among 
the brief SC measures which may limit utility as a repeated measure. Findings suggest the 
TASIT-B is a valid measure of theory of mind. Psychometric properties of both forms of the 
TASIT-B were similar, but recommendations are made to counterbalance the forms for use as a 
repeated measure (Pinkham et al., 2018). Overall, results suggest the TASIT-B is a short and 
reliable measure of theory of mind. 
 The Hinting-B task demonstrated acceptable psychometric properties and unique 
relationships with real-world functioning, social competence, and functional capacity beyond 
variance explained by neurocognition tasks. However, the Hinting-B only achieved adequate 
psychometric properties with inclusion of at least seven out of ten total items. With a reduced 
length of just one minute, a recommendation is made to administer the full-length Hinting Task 
which can also be considered brief (i.e., ten items for a six-minute administration time). The test-
retest reliability of the Hinting-B is lower than that of the Hinting and considerable ceiling 
effects (i.e., 18.80%) are present in the Hinting-B. Therefore, the goal of a brief but 
psychometrically valid measure of theory of mind is better achieved by including the full-length 
Hinting task and this version of the task is recommended for inclusion in the BB-SCOPE. 
 The RAD-B is the only measure of social perception and is therefore recommended with 
reservations as a brief task but not for inclusion in the BB-SCOPE. The RAD-B exhibited good 
internal consistency, test-retest reliability, convergent validity, small floor effects, and small 
effects of performance differences between time points. However, the RAD-B was not uniquely 
related to any measures of functional outcome, similar to previous findings (Pinkham et al., 
2016). Concerns from the SCOPE Study cited long administration time of the RAD and limited 




social perception. While length of administration time is addressed with the RAD-B (i.e., eight-
minute administration time instead of 15 minutes), the RAD-B failed to demonstrate 
relationships with functional outcomes. However, social perception is a difficult domain to 
measure with two previous tasks (i.e., SAT-MC and MiniPONS) also not recommended by the 
final phase of the SCOPE Study (Pinkham et al., 2018). Therefore, the RAD-B is recommended 
with reservations as a comparison for future development of tasks assessing social perception but 
is not included in the BB-SCOPE. 
Future work is needed to identify a brief social perception measure with good 
psychometric properties and relationships with functional outcomes. One underexplored task 
based on integration of affective social signals (Ebisch et al., 2016, 2018) demonstrates 
relationships with neural networks involved in social perception and may be a promising future 
direction to identify a social perception task with unique relationships to functional outcomes.   
 Finally, the IBT-B was not recommended for inclusion in the BB-SCOPE as a measure of 
attribution bias. The IBT-B demonstrated adequate internal consistency, utility as a repeated 
measure, small floor and ceiling effects, and relationships with social competence. However, the 
IBT-B produced a high proportion of missing data due to limited response time. This difficulty 
with missing data as well as need for specialized equipment (e.g., computer task administration, 
additional steps needed to interpret results of the task) preclude recommendation for inclusion in 
the BB-SCOPE as a measure of attribution bias. While the IBT-B may be a useful task for 
research examining attribution bias in SSD, the large amount of missing data makes it difficult to 
recommend for clinical use as there may only be one opportunity for assessment with an 





Comparison with SCOPE Study  
 Overall, recommendations for brief versions of SC tasks follow recommendations of the 
full-length tasks from the SCOPE Study (See Table 27; Pinkham et al., 2018, 2016) with the 
exception of the AIHQ and IBT. Inclusion of the AIHQ-B in the BB-SCOPE is in contrast to the 
SCOPE Study rating of the AIHQ as not recommended. However, inclusion of only the Likert 
items for this task considerably improved psychometric properties. The SCOPE Study rated the 
IBT as acceptable with reservations due to similar concerns in the present study with missing 
data and low test-retest reliability. The IBT exhibits relationships with real-world functioning, 
however new findings show that the AIHQ-B also demonstrates relationships with functioning 
with good psychometric properties and without the concern of missing data. The AIHQ-B is thus 
recommended for inclusion as a measure of attribution bias over the IBT-B for the BB-SCOPE.  
Limitations 
 There are several limitations to the present study that require consideration. The first 
potential limitation is the inclusion of participants across three different geographic locations. 
Significant site effects were present for both demographic and clinical characteristics as well as 
task performance (e.g., SC tasks, neurocognition tasks, functional outcomes) across SSD and HC 
groups. Although site effects were presented, sensitivity analyses did not examine potential 
differences in SC task structure (e.g., measurement invariance) or individual item IRT estimates 
based on site. The primary aim of the present study was to recommend a comprehensive brief 
battery assessing SC for successful dissemination for clinical research and treatment across 
diverse samples. This primary aim, along with the need for large sample sizes across ability 
levels for item-level analyses, precluded analyses by individual site. However, the task 




large sample of individuals with diverse demographic, clinical, and ability levels which best 
match the intended dissemination of the BB-SCOPE across a variety of clinical and research 
settings.  
 Another limitation to the present study is the inclusion of individuals primarily in the 
chronic stage of SSD (e.g., average age in the SSD group was 41.80). There is a growing interest 
in the early stage of SSD (also referred to as “first-episode psychosis”, or FEP), a stage of SSD 
with documented qualitative differences compared with chronic SSD (e.g., Braw et al., 2008). In 
the past two decades, there has been an increased focus on FEP treatments and the need to 
identify impairment and subsequent intervention before impairments stabilize (Kane et al., 2015; 
Velthorst et al., 2017). Therefore, successful dissemination of the BB-SCOPE depends on  
demonstration of good psychometric properties within FEP, in addition to chronic SSD. To this 
end, a secondary analysis of the SCOPE Study (Ludwig et al., 2017) investigated psychometric 
properties of SC tasks administered during Phase Three in a subset of individuals with FEP (i.e., 
duration of illness less than five years). The results of this study were preliminary but indicated 
reduced psychometric properties of all SC tasks with the exception of the Hinting Task. 
Although individuals with FEP psychosis were included in the present study, results from 
Ludwig and colleagues (2018) suggest the need to re-examine the BB-SCOPE solely within a 
FEP sample.    
 The use of both HC and SSD samples to estimate individual item parameters and 
psychometric properties of brief SC tasks is another potential limitation in the present study. 
Although final recommendations for the BB-SCOPE were primarily based on performance 
within the SSD group, IRT models and item-level parameter estimates were based on the entire 




maximize ability range (e.g., individuals both high and low in SC ability) to better estimate 
performance of individual items as they relate to the full spectrum of SC ability. While not all 
individuals with SSD experience impairment in SC, previous work suggests the majority of 
individuals with SSD (i.e., around 75%) do demonstrate some impairment in SC (Hajdúk et al., 
2018). Therefore, while inclusion of a HC group may bias individual item parameter estimates 
(e.g., discrimination), these estimates also account for the roughly 25% of individuals with SSD 
that may not experience SC impairment. Individual item selection was also guided by items 
which demonstrate high information values one standard deviation below average ability to 
select for items that may be optimally useful for individuals with impaired SC (i.e., primarily 
SSD) rather than a HC sample.  
 Another potential limitation of the present study is the lack of divergent validity observed 
between brief SC tasks and NC measures. While recent findings suggest NC and SC may be less 
distinct than previously thought, there is still a need to establish divergent validity for successful 
dissemination of SC measures (Deckler, Hodgins, Pinkham, Penn, & Harvey, 2018). One 
potential domain to establish divergent validity is to examine correlations between SC and 
negative symptoms. Previous work suggests negative symptoms and SC are more distinct 
domains than neurocognition and SC (Bell, Corbera, Johannesen, Fiszdon, & Wexler, 2013; 
Sergi, Rassovsky, et al., 2007). Future research should examine relationships with brief SC tasks 
and negative symptoms to address current divergent validity concerns.  
 A final limitation of the present study is that the estimates and psychometric properties of 
brief SC tasks, as well as a final recommendation for the BB-SCOPE, are based on secondary 
analysis of the SCOPE Study. While the estimated time of the BB-SCOPE is around 25 minutes, 




additional data collection. Future research administering the BB-SCOPE will provide valuable 
information about not only actual battery duration, but also whether or not estimated 
psychometric properties and SC task performance are similar to secondary data analysis 
estimates. 
Future Directions 
 Development of a brief battery of SC is meant to address issues with dissemination and 
heterogeneity of assessment currently present in clinical research and treatment settings in SSD 
(e.g., Drake et al., 2009). While development of a brief battery may help with dissemination, 
there is ample opportunity for the improvement of brief measures of SC, especially within SSD 
populations. Importantly, there remains a gap in the measurement of social perception with few 
tasks demonstrating acceptable psychometric properties and unique relationships with 
functioning. One current direction is to measure social perception based on integration of 
affective social signals (i.e., Ebisch et al., 2018, 2016), although findings require replication in a 
larger SSD sample. Additionally, two modifications were made during Phase Four and Phase 
Five of the SCOPE Study which included reaction times (RT) to measure allocation of effort and 
confidence ratings (CR) to evaluate introspective accuracy (Cornacchio et al., 2017; Pinkham et 
al., 2018). These modifications are underutilized in the present study but future inclusion of RT 
and CR components may strengthen performance of the BB-SCOPE. Importantly, inclusion of 
these modifications are available with accessible paper and pencil versions of brief SC tasks.  
 Introspective accuracy is a component of metacognition and is defined as how well 
individuals can evaluate their own abilities and performance on tasks (Jones et al., 2019; 
Silberstein & Harvey, 2019). Introspective accuracy is typically operationalized as a difference 




performance or ratings made by an observer. CRs therefore generate an index of introspective 
accuracy since individuals are asked to rate how well they think they did and this can be 
compared with actual task performance. Introspective accuracy demonstrates significant 
correlations with SC and has been shown to uniquely predict functioning (Silberstein & Harvey, 
2018). Interestingly, overestimation of performance within SSD is predictive of increased 
impairment in functioning compared with individuals that underestimate their performance. This 
finding has implications not only for assessment of current levels of functioning, but also with 
treatment engagement (e.g., individuals that overestimate abilities may be less likely to seek out 
treatment if there is less insight into current levels of impairment). Inclusion of introspective 
accuracy measures in the BB-SCOPE is a promising future direction. CRs could increase 
predictive validity as well as provide clinically useful information for psychoeducation as well as 
increase treatment engagement in SSD.   
 A final future direction for consideration is the underlying structure of SC in SSD. The 
present study was based on the assumption of SC as a four-dimensional construct (i.e., 
attribution bias, emotion processing, social perception, and theory of mind) identified by experts 
in the field of SC in SSD (Pinkham et al., 2014). Although this four-dimensional model 
continues to receive support (e.g., Horan & Green, 2017), research indicates simpler structures of 
SC may also be appropriate (e.g., Buck et al., 2016; Mike et al., 2019). Future work exploring 
the underlying factor structure of SC may identify more parsimonious and efficient SC batteries 
to assess SC in SSD. 
Conclusion 
 Results of the present study support the development of brief measures of SC from the 




The BB-SCOPE includes five tasks (i.e., AIHQ-B, BLERT-B, ER40-B, Hinting Task – full 
length, and the TASIT-B) assessing SC across three domains of interest (i.e., attribution bias, 
emotion processing, and theory of mind). The BB-SCOPE is an efficient battery with an 
estimated duration of twenty-five minutes, good psychometric properties, and good criterion and 
predictive validity. Development of the BB-SCOPE is meant to improve dissemination of SC 
assessment as well as decrease heterogeneity in SC measurement. To this end, the BB-SCOPE 
now meets the criteria outline by National Institute of Mental Health when selecting the 
Computerized Neurocognitive Battery as a measure of neurocognition for the PhenX Toolkit for 
psychosis: comprehensive, easily administered, scalable in a variety of settings, available in the 
public domain, and established psychometric properties in SSD (Öngür et al., 2020). Improved 
dissemination and decreased heterogeneity in SC assessment allows for more accurate 
comparison of findings across treatment studies and other clinical research which, in turn, 
improves understanding of SC in SSD and leads to efficient identification of optimally effective 
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Table 1 





   
 
 
Note: AIHQ – Ambiguous Intentions Hostility Questionnaire; IBT – Intentionality Bias Task; BLERT – Bell Lysaker Emotion Recognition Task; ER-40 – Penn 
Emotion Recognition Task; RAD – Relationships Across Domains; MiniPONS – Abbreviated Profile of Nonverbal Sensitivity; SAT-MC – Social Attribution 
Test – Multiple Choice; Eyes – Reading the Mind in the Eyes Test; TASIT – The Awareness of Social Inference Test; 
a









Table 2  
Sample Characteristics by Diagnostic Group 
 SSD 
(n = 386) 
HC 
(n = 292) 
p-valuea 
Age, years 41.5 ± 11.9 41.2 ± 12.7 .74 
Male, % (n) 66.0 (254) 57.2 (167) .02 
Education, years 12.9 ± 2.4 13.9 ± 1.9 <.01 
WRAT-3 Standard Score 94.6 ± 15.0 98.8 ± 12.3 <.01 
Race/Ethnicityb, % (n)    
White 48.4 (187) 46.6 (136) .63 
Black 45.3 (175) 46.6 (136) .75 
Other 6.2 (24) 6.8 (20) .74 
Hispanic/Latinx 17.6 (68) 19.5 (57) .64 
Diagnosis, % (n)    
Schizophrenia 51.8 (200)   
Schizoaffective 47.2 (182)   
Psychosis NOS 1.0 (4)   
Medication Typec, % (n)    
Typical 12.7 (49)   
Atypical 74.6 (288)   
Combination 4.9 (19)   
No Antipsychotic 7.8 (30)   
PANSS     
Positive 16.3 ± 5.3   
Negative 14.1 ± 5.4   
General 31.9 ± 8.0   
Total 62.2 ± 14.8   
Note: aChi-squared for categorical variables (sex, race/ethnicity), t-test for continuous variables 
(age, education, WRAT standard score); bindividuals able to identify more than one 
race/ethnicity; cMedication information unavailable for 7 participants. WRAT - Wide Range 
Achievement Test – 3rd Edition, PANSS = Positive and Negative Syndrome Scale, SSD = 







Table 3  
Social Cognition Tasks and Functional Outcome Measures by Diagnostic Group 
 SSD HC p-value 
Social Cognition Tasks   
AIHQa 8.7 ± 2.9 7.0 ± 2.4 <.01 
BLERT 13.6 ± 4.1 15.8 ± 2.7 <.01 
ER40 30.5 ± 5.1 33.0 ± 3.4 <.01 
Eyes 21.0 ± 5.5 24.3 ± 4.5 <.01 
Hinting 13.4 ± 3.8 16.1 ± 2.5 <.01 
IBTb 44.5 ± 17.9  40.4 ± 14.6 .03 
RADa 24.8 ± 5.8 29.8 ± 5.2 <.01 
TASITc 44.6 ± 7.6 51.1 ± 6.3 <.01 
Neurocognition Tasks    
Animal Naming 19.2 ± 5.7 22.6 ± 5.9 <.01 
HVLT 20.8 ± 5.6 25.1 ± 4.6 <.01 
Letter Number Sequence 11.9 ± 4.1 14.6 ± 3.8 <.01 
Symbol Coding 42.9 ± 11.6 53.2 ± 12.5 <.01 
Trails A 40.4 ± 18.3 31.5 ± 10.9 <.01 
Functional Outcome Measures      
SSPA Average 4.1 ± 0.5 4.6 ± 0.4 <.01 
SSPA1 4.2 ± 0.6 4.6 ± 0.4 <.01 
SSPA2 4.0 ± 0.6 4.4 ± 0.5 <.01 
SLOF Self-Report Average 4.2 ± 0.6 4.6 ± 0.4 <.01 
Interpersonal Relationships 3.6 ± 0.9 4.1 ± 0.7 <.01 
Social Acceptability 4.5 ± 0.5 4.7 ± 0.4 <.01 
Activities of Community Living 4.4 ± 0.8 4.8 ± 0.5 <.01 
Work Skills 4.1 ± 0.8 4.7 ± 0.5 <.01 
SLOF Informant Averaged 4.0 ± 0.6   
Interpersonal Relationships 3.4 ± 0.9   
Social Acceptability 4.4 ± 0.6   
Activities of Community Living 4.4 ± 0.8   
Work Skills 3.6 ± 0.9   
UPSA Totald 70.3 ± 14.2   
Note: aonly collected during initial phase; bIBT only collected during final phase; ctask version 
counterbalanced across visits, values presented are for Form A; donly administered to SSD 
group; AIHQ = Ambiguous Intentions and Hostility Questionnaire Blame Index, BLERT = Bell 
Lysaker Emotion Recognition Task, ER40 = Penn Emotion Recognition Task, Eyes = Reading 
the Mind in the Eyes Task, Hinting = Hinting Task, IBT = Intentionality Bias Task, RAD = 
Relationships Across Domains Task; TASIT =  The Awareness of Social Inference Test, HVLT 
= Hopkins Verbal Learning Test, SSPA = Social Skills Performance Assessment, SLOF = 
Specific Levels of Functioning, UPSA = UCSD Performance-Based Skills Assessment, HC = 





Table 4  
Sample Characteristics by Site 
 TX 
(n = 300) 
FL 
(n = 227) 
NC 
(n = 151) Post-Hoc
d 
Age, yearsa 40.5 ± 11.2 42.9 ± 13.6 40.6 ± 12.3 - 
Male, % (n) 59.3 (178) 60.8 (138) 69.5 (105) - 
Education, years 12.9 ± 1.9 13.1 ± 2.3 14.5 ± 2.4 NC>FL, TX 
WRAT-3 Standard Score 94.6 ± 13.7 95.4 ± 15.0 101.5 ± 12.0 NC>FL, TX 
Race/Ethnicityb, % (n)     
White 47.3 (142) 38.3 (87) 62.3 (94) NC>TX>FL  
Black 47.7 (143) 52.0 (118) 33.1 (50) NC<FL, TX 
Other 5.0 (15) 9.7 (22) 4.6 (7) - 
Hispanic/Latinx 14.3 (43) 32.2 (73) 6.0 (9) NC<TX<FL 
SSD Variables (SSD n = 166) (SSD n = 129) (SSD n = 91)  
Diagnosis, % SSD (n)     
Schizophrenia 30.1 (50) 78.3 (101) 53.8 (49) TX<NC<FL 
Schizoaffective 69.3 (115) 21.7 (28) 42.9 (39) FL<NC<TX 
Psychosis NOS 0.1 (1) 0 (0) 3.3 (3) - 
Medication Typec, % SSD (n)     
Typical 9.0 (15) 16.3 (21) 14.2 (13) - 
Atypical 75.9 (126) 67.4 (87) 75.8 (68) - 
Combination 4.8 (8) 3.9 (5) 6.6 (6) - 
No Antipsychotic 8.4 (14) 10.1 (13) 3.3 (3) - 
PANSS     
Positive 17.0 ± 5.6 15.1 ± 5.0 16.6 ± 4.8 FL< TX 
Negative 12.0 ± 4.2 15.5 ± 5.7 15.8 ± 5.7 TX<FL, NC 
General 31.0 ± 7.4 30.6 ± 8.9 35.2 ± 7.0 NC>FL, TX 
Total 60.0 ± 13.2 61.3± 16.9 67.5 ± 13.1 NC>FL, TX 
Note: aChi-squared for categorical variables, t-test for continuous variables; bindividuals able to identify 
more than one race/ethnicity; cMedication information unavailable for 7 participants;  dadjusted for 
multiple comparisons, comparisons presented p<.05, - indicates no significant site differences; FL = 
Florida sites, NC = North Carolina sites, PANSS = Positive and Negative Syndrome Scale TX = Texas 
sites, SSD = schizophrenia spectrum disorder; WRAT - Wide Range Achievement Test – 3rd Edition; all 





Table 5  
Social Cognition, Neurocognition, and Functional Outcome Measures in SSD by Site 
 TX FL NC Post-Hocd 
Social Cognition Tasks    
AIHQa 9.0 ± 3.0 8.6 ± 2.8 6.8 ± 2.0 NC < TX 
BLERT 13.2 ± 3.8 12.7 ± 4.4 15.6 ± 3.4 NC>FL, TX 
ER40 30.3 ± 5.4 29.4 ± 4.9 32.2 ± 4.1 NC>FL, TX 
Eyes 20.7 ± 5.3 19.6 ± 5.4 23.5 ± 5.1 NC>FL, TX 
Hinting 13.4 ± 3.7 13.0 ± 4.1 13.8 ± 3.4 - 
IBTb 48.6 ± 14.3  46.6 ± 21.1 41.6 ± 17.7 - 
RADa 25.3 ± 6.0 23.9 ± 5.3 - - 
TASITc 44.9 ± 7.7 42.6 ± 6.9 46.6 ± 7.8 FL<NC, TX 
Neurocognition Tasks     
Animal Naming 19.1 ± 5.8 18.0 ± 5.0 20.9 ± 6.0 NC>FL, TX 
HVLT 21.0 ± 5.4 18.8 ± 5.5 23.0 ± 5.4 NC>TX>FL 
Letter Number Sequence 11.5 ± 4.0 11.1 ± 4.0 13.6 ± 4.1 NC>FL, TX 
Symbol Coding 44.3 ± 11.7 39.6 ± 11.0 44.8 ± 11.5 FL < NC, TX 
Trails A 40.0 ± 16.2 40.2 ± 20.3 41.3 ± 19.1 - 
Functional Outcome Measures       
SSPA Average 4.2 ± 0.5 3.9 ± 0.6 4.2 ± 0.5 FL<NC, TX 
SSPA1 4.3 ± 0.6 4.0 ± 0.6 4.3 ± 0.6 FL<NC, TX 
SSPA2 4.0 ± 0.5 3.8 ± 0.6 4.1 ± 0.5 FL< NC, TX 
SLOF Self-Report Average 4.0 ± 0.6 3.9 ± 0.8 4.3 ± 0.5 NC>FL, TX 
Interpersonal Relationships 3.6 ± 1.0 3.3 ± 1.2 3.7 ± 0.9 - 
Social Acceptability 4.3 ± 0.6 4.1 ± 0.8 4.6 ± 0.4 NC>FL, TX 
Activities of Community Living 4.2 ± 0.8 3.8 ± 1.3 4.6 ± 0.7 NC>FL, TX 
Work Skills 3.8 ± 0.9 4.0 ± 0.8 4.2 ± 0.8 NC>TX 
SLOF Informant Average 3.9 ± 0.6 3.9 ± 0.6 4.3 ± 0.5 NC>FL, TX 
Interpersonal Relationships 3.4 ± 1.0 3.1 ± 0.8 3.7 ± 0.8 NC>TX>FL 
Social Acceptability 4.3 ± 0.6 4.3 ± 0.5 4.6 ± 0.3 NC>FL, TX 
Activities of Community Living 4.3 ± 0.8 4.4 ± 0.7 4.6 ± 0.7 - 
Work Skills 3.5 ± 0.9 3.5 ± 0.9 4.0 ± 0.8 NC>FL, TX 
UPSA Total 69.8 ± 14.2 68.4 ± 14.0 73.8 ± 14.1 NC>FL 
Note: aonly collected during initial phase; bonly collected during final phase; ctask version 
counterbalanced across visits, values presented are for Form A; dadjusted for multiple comparisons, 
comparisons presented p<.05, - indicates no significant site differences; AIHQ – Blame = Ambiguous 
Intentions and Hostility Questionnaire Blame Index, BLERT = Bell Lysaker Emotion Recognition Task, 
ER40 = Penn Emotion Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting = Hinting 
Task, IBT = Intentionality Bias Task, TASIT =  The Awareness of Social Inference Test, HVLT = 
Hopkins Verbal Learning Test, SSPA = Social Skills Performance Assessment, SLOF = Specific Levels 





Table 6  
Social Cognition, Neurocognition, and Functional Outcome Measures in HC by Site 
 TX FL NC Post-Hocd 
Social Cognition Tasks    
AIHQa 6.7 ± 2.3 7.5 ± 2.6 - - 
BLERT 16.1 ± 2.5 15.3 ± 3.0 16.1 ± 2.6 - 
ER40 33.2 ± 3.4 32.4 ± 3.5 33.3± 2.9 - 
Eyes 24.6 ± 4.2 23.2 ± 4.8 25.3 ± 4.1 FL< TX, NC 
Hinting 16.2 ± 2.5 16.4 ± 2.3 15.1 ± 2.6 NC<FL, TX 
IBTb 39.9 ± 14.9  43.7 ± 14.5 38.6 ± 14.3 - 
TASITc 51.6 ± 6.0 49.5 ± 6.5 52.4 ± 6.2 FL<NC, TX 
RADa 30.6 ± 4.9 28.9 ± 5.4 - - 
Neurocognition Tasksc     
Animal Naming 22.6 ± 5.8 21.5 ± 5.8 24.4 ± 6.0 NC>FL 
HVLT 25.5 ± 4.2 24.0 ± 5.0 25.9 ± 4.4 FL<NC, TX 
Letter Number Sequence 14.9 ± 3.5 13.7 ± 4.1 15.6 ± 3.5 NC>FL 
Symbol Coding 53.1 ± 12.3 51.4 ± 12.9 56.1 ± 11.8 - 
Trails A 30.5 ± 10.8 33.3 ± 12.4 31.0 ± 7.6 - 
Functional Outcome Measures       
SSPA Average 4.6 ± 0.3 4.3 ± 0.5 4.7 ± 0.2 FL<NC, TX 
SSPA1 4.7 ± 0.4 4.4 ± 0.5 4.8 ± 0.2 FL<NC, TX 
SSPA2 4.5 ± 0.4 4.2 ± 0.6 4.6 ± 0.4 FL<NC, TX 
SLOF Self-Report Average 4.7 ± 0.3 4.5 ± 0.5 4.6 ± 0.3 FL< TX 
Interpersonal Relationships 4.3 ± 0.7 4.1 ± 0.7 3.9 ± 0.6 NC<TX 
Social Acceptability 4.7 ± 0.3 4.6 ± 0.5 4.7 ± 0.3 - 
Activities of Community Living 4.9 ± 0.2 4.7 ± 0.9 4.8 ± 0.2 FL<TX 
Work Skills 4.8 ± 0.3 4.6 ± 0.6 4.7 ± 0.4 FL<TX 
SLOF Informant Average - - - - 
Interpersonal Relationships - - - - 
Social Acceptability - - - - 
Activities of Community Living - - - - 
Work Skills - - - - 
UPSA Total - - - - 
Note: aonly collected during initial phase; bonly collected during final phase; ctask version 
counterbalanced across visits, values presented are for Form A; dadjusted for multiple comparisons, 
comparisons presented p<.05; AIHQ – Blame = Ambiguous Intentions and Hostility Questionnaire Blame 
Index, BLERT = Bell Lysaker Emotion Recognition Task, ER40 = Penn Emotion Recognition Task, Eyes 
= Reading the Mind in the Eyes Task, Hinting = Hinting Task, IBT = Intentionality Bias Task, TASIT =  
The Awareness of Social Inference Test, HVLT = Hopkins Verbal Learning Test, SSPA = Social Skills 
Performance Assessment, SLOF = Specific Levels of Functioning, UPSA = UCSD Performance-Based 





Table 7  
BLERT-B 2PL Item Parameters and Descriptions 





  q a  b 
BLERT 4 Surprise 0.29 1.07 -1.06 
BLERT 5 Fear 0.33 1.28 -0.25 
BLERT 7 Disgust 0.42 1.41 -0.41 
BLERT 8 No Emotion 0.9 1.90 -1.10 
BLERT 9 Happiness 0.35 2.03 -2.12 
BLERT 10 Sadness 0.29 1.08 -0.83 
BLERT 16 No Emotion 0.82 1.94 -1.39 
BLERT 18 Disgust 0.19 0.90 -0.60 
BLERT 19 Fear 0.05 0.63 2.00 
BLERT 20 Anger 0.21 1.32 -1.88 
Note: BLERT = Bell Lysaker Emotion Recognition Task; BLERT-B = Bell Lysaker Emotion 





Table 8  
ER40-B 2PL Item Parameters and Descriptions 





  q a  b  
ER40 2 Fear 0.41 1.37 -1.55 
ER40 3 No Emotion 0.10 0.64 -1.63 
ER40 7 Anger 0.15 0.81 -1.66 
ER40 8 Anger 0.10 0.62 -1.17 
ER40 9 Anger 0.05 0.56 1.74 
ER40 14 Fear 0.54 1.48 -1.18 
ER40 15 Happy 0.06 0.60 -3.21 
ER40 17 Sad 0.13 0.82 -2.35 
ER40 21 Fear 0.20 0.93 -1.54 
ER40 23 No Emotion 0.17 0.92 -2.00 
ER40 25 Anger 0.09 0.65 -2.34 
ER40 26 No Emotion 0.19 0.93 -1.87 
ER40 27 Sad 0.19 0.91 -1.65 
ER40 29 Fear 1.08 2.57 -1.52 
ER40 30 Sad 0.21 1.04 -1.97 
ER40 31 Sad 0.14 0.87 -2.32 
ER40 36 Fear 0.65 1.87 -1.60 
ER40 37 No Emotion 0.12 0.78 -2.28 
ER40 2 Fear 0.41 1.37 -1.55 
ER40 3 No Emotion 0.10 0.64 -1.63 





Table 9  
Eyes-B 2PL Item Parameters and Descriptions 





  q a (SE) b 
Eyes 3 Desire 0.27 1.08 -1.53 
Eyes 4 Insisting 0.18 0.91 -0.21 
Eyes 6 Fantasizing 0.14 0.81 -2.08 
Eyes 8 Despondent 0.34 1.20 -1.32 
Eyes 9 Preoccupied 0.27 1.08 -1.55 
Eyes 12 Skeptical 0.15 0.78 -1.37 
Eyes 13 Anticipating 0.12 0.71 -0.85 
Eyes 14 Accusing 0.18 0.86 -0.77 
Eyes 15 Contemplating 0.19 0.94 -0.22 
Eyes 18 Decisive 0.11 0.69 -0.36 
Eyes 20 Friendly 0.10 0.65 -1.28 
Eyes 22 Preoccupied 0.19 0.86 -1.02 
Eyes 24 Pensive 0.36 1.28 -0.42 
Eyes 27 Cautious 0.11 0.71 -0.13 
Eyes 28 Interested 0.12 0.73 -0.18 
Eyes 30 Flirtatious 0.46 1.40 -1.37 
Eyes 32 Serious 0.12 0.70 -1.16 
Eyes 36 Suspicious 0.13 0.77 -2.09 






Table 10  
Hinting-B Graded Response Model Item Parameters and Descriptions 







 q a (SE) b1 b2 
Hinting 1 0.23 0.94 -1.59 1.91 
Hinting 3 0.46 1.27 -1.88 -0.96 
Hinting 4 0.62 1.60 -2.41 -1.33 
Hinting 5 0.51 1.32 -1.87 -0.67 
Hinting 6 0.31 1.03 -1.80 -0.27 
Hinting 7 0.35 1.15 -2.55 -0.31 
Hinting 9 0.40 1.24 -2.15 -1.24 
Hinting 10 0.69 1.57 -2.11 -0.76 
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Note: Item parameters estimated from unidimensional 2PL model for individual factors. TASITA = The 
Assessment of Social Inferences Test – Part III Form A; TASITA-B = The Assessment of Social 
Inferences Test – Part III Form A – Brief; D = “do” items, T = “think” items, F = “feel” items, S = “say” 
items. 
  













TASITA 3D 0.08 0.75 -3.19 
TASITA 3F 0.78 1.78 -0.87 
TASITA 3S 0.27 1.05 -0.74 
TASITA 3T 0.08 0.69 -2.78 
TASITA 6D 0.29 1.48 -2.14 
TASITA 6F 0.70 1.69 -1.18 
TASITA 6S 0.73 1.71 -0.96 
TASITA 6T 0.05 0.62 -3.56 
TASITA 7D 0.27 1.19 -1.89 
TASITA 7F 0.45 1.40 -0.58 
TASITA 7S 0.32 1.14 -1.15 
TASITA 7T 0.13 0.76 -1.71 
TASITA 16D 0.12 0.75 0.12 
TASITA 16F 0.20 0.91 -1.31 
TASITA 16S 0.31 1.24 -0.25 









TASITA 4D 0.90 2.15 -0.52 
TASITA 4F 0.80 1.97 -0.55 
TASITA 4S 0.59 2.03 -0.23 
TASITA 4T 1.32 2.45 -1.29 
TASITA 8D 1.07 2.07 -1.02 
TASITA 8F 0.68 2.30 -1.75 
TASITA 8S 0.80 1.79 -1.01 
TASITA 8T 0.39 2.03 -2.04 
TASITA 12D 0.38 1.48 -0.14 
TASITA 12F 0.05 0.55 -3.25 
TASITA 12S 0.24 1.07 -1.80 
TASITA 12T 0.43 1.53 -1.74 
TASITA 14D 0.51 1.46 -0.70 
TASITA 14F 0.24 1.04 -0.39 
TASITA 14S 0.82 1.81 -0.95 
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Note: Item parameters estimated from unidimensional 2PL models for individual factors. TASITB = The 
Assessment of Social Inferences Test – Part III Form B; TASITB-B = The Assessment of Social 
Inferences Test – Part III Form B – Brief; D = “do” items, T = “think” items, F = “feel” items, S = “say” 
items. 
  













TASITB 1D 0.13 0.80 -2.11 
TASITB 1F 0.24 1.00 -0.59 
TASITB 1S 0.31 1.34 -0.08 
TASITB 1T 0.08 0.57 -0.10 
TASITB 8D 0.12 1.29 -2.91 
TASITB 8F 0.28 1.35 -2.07 
TASITB 8S 0.27 1.16 -1.85 
TASITB 8T 0.25 1.08 -1.74 
TASITB 14D 0.24 1.00 -0.66 
TASITB 14F 0.08 0.58 -2.04 
TASITB 14S 0.11 0.87 -2.76 
TASITB 14T 0.18 1.21 -2.47 
TASITB 16D 0.32 1.72 -2.13 
TASITB 16F 0.35 1.19 -0.95 
TASITB 16S 0.30 1.35 -2.00 









TASITB 7D 0.26 1.86 0.29 
TASITB 7F 0.56 1.59 -0.54 
TASITB 7S 0.23 2.22 0.33 
TASITB 7T 0.21 1.06 -1.99 
TASITB 11D 0.28 2.32 0.22 
TASITB 11F 0.33 1.17 -1.28 
TASITB 11S 0.25 1.01 -0.80 
TASITB 11T 0.14 1.08 -2.73 
TASITB 12D 0.41 1.34 -1.43 
TASITB 12F 0.12 0.75 -2.23 
TASITB 12S 0.42 1.37 -1.51 
TASITB 12T 0.10 0.72 -2.53 
TASITB 15D 0.18 1.79 0.55 
TASITB 15F 0.11 1.04 -2.95 
TASITB 15S 0.29 1.56 0.16 
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Note: Item parameters estimated from unidimensional 2PL models for individual factors. RAD = 
Relationships Across Domains Task; RAD-B = Relationships Across Domains Task - Brief. 
  















RAD 5 0.02 0.28 -2.37 
RAD 17 0.01 -0.19 6.71 
RAD 34 0.12 -1.01 0.88 
RAD 36 0.02 -0.37 3.45 
RAD 38 0.73 1.92 -0.48 











RAD 2 0.03 -0.49 3.02 
RAD 4 0.24 1.59 0.34 
RAD 6 0.36 1.41 -0.18 
RAD 7 0.12 1.00 0.78 
RAD 16 0.25 1.08 -0.30 










RAD 3 0.02 0.28 1.07 
RAD 8 0.05 -0.52 1.09 
RAD 9 0.00 -0.09 14.51 
RAD 37 0.00 -0.13 14.84 








g RAD 39 0.01 2.65 0.00 




Table 14  
AIHQ-B Graded Response Model Item Parameters and Descriptions 
 
Note: AIHQ = Ambiguous Intentions and Hostility Questionnaire; AIHQ-B = Ambiguous Intentions and 




















q a (SE) b1 b2 b3 b4 b5
AIHQ 1B 0.39 1.14 -1.31 0.03 0.55 1.17 1.71
AIHQ 2B 0.16 0.74 -1.14 0.52 1.48 2.16 3.21
AIHQ 3B 0.50 1.43 -0.61 0.05 0.33 0.94 1.49
AIHQ 4B 0.93 1.83 -1.00 -0.10 0.47 1.10 1.74
AIHQ 5B 0.62 1.42 -1.41 -0.56 0.10 0.64 1.34
AIHQ 1C 0.32 1.48 0.05 0.86 1.56 2.03 -
AIHQ 2C 0.20 0.82 -1.37 -0.12 1.09 2.16 -
AIHQ 3C 0.27 2.13 0.26 0.79 1.12 1.56 -
AIHQ 4C 0.80 1.77 -0.78 0.14 0.86 1.66 -
AIHQ 5C 0.83 1.93 -0.61 0.19 0.82 1.32 -
AIHQ 1D 0.34 1.39 -0.11 0.54 1.23 1.74 -
AIHQ 2D 0.22 0.84 -1.58 -0.58 0.32 1.09 -
AIHQ 3D 0.30 2.14 0.20 0.56 0.90 1.21 -
AIHQ 4D 0.84 1.74 -0.93 -0.19 0.48 1.00 -
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Note: Item parameters estimated from unidimensional 2PL models for individual factors. IBT = 
Intentionality Bias Task; IBT-B = Intentionality Bias Task - Brief.  
 
 





 q a (SE) b 
IBT Accidental 1 0.07 1.45 1.26 
IBT Accidental 2 0.09 1.29 1.22 
IBT Accidental 3 0.05 2.04 1.18 
IBT Accidental 7 0.05 0.60 1.53 
IBT Accidental 8 0.05 0.78 2.07 
IBT Accidental 9 0.11 0.80 0.53 
IBT Accidental 12 0.09 0.68 0.35 
IBT Intentional 2 0.15 0.91 0.31 
IBT Intentional 3 0.19 0.89 -0.54 
IBT Intentional 4 0.14 0.87 0.37 
IBT Intentional 5 0.19 0.88 -0.54 
IBT Intentional 6 0.29 1.10 -0.61 
IBT Intentional 7 0.37 1.30 -0.42 









Note: *p<.05 **p<.01; Floor and ceiling effects not reported for measures of attribution (i.e., AIHQ-B and IBT-B) since scores reflect bias rather 
than correct or incorrect responses; AIHQ-B = Ambiguous Intentions and Hostility Questionnaire Blame Index- Brief, BLERT-B = Bell Lysaker 
Emotion Recognition Task - Brief, ER40-B = Penn Emotion Recognition Task - Brief, Eyes-B = Reading the Mind in the Eyes Task - Brief, 
Hinting-B = Hinting Task-Brief, IBT-B = Intentionality Bias Task - Brief, RAD-B = Relationships Across Domains Task - Brief; TASITA-B =  
The Awareness of Social Inference Test Form A - Brief.  
 
Internal 









Ceiling t-Test Cohen’s D Pearson’s r
All Phases
BLERT - B 678 .69 .68** t(636) = 5.5** 0.22 1.47 6.93 t(674.0) = 7.4** 0.55 .91**
ER40 - B 678 .70 .70** t(635) = 3.9** 0.16 0.15 2.65 t(666.5) = 7.8** 0.64 .92**
Eyes - B 678 .72 .76** t(636) = 0.3 0.01 2.21 2.21 t(674.8) = 8.4** 0.64 .91**
Hinting - B 675 .71 .66** t(633) = 4.5** 0.18 0.15 6.37 t(672.6) = 10.0** 0.78 .96**
TASITA - B 664 .80 .59** t(634) = 4.0** 0.16 10.09 3.46 t(660.9) = 11.1** 0.86 .94**
Phases Three and Four
RAD - B 266 .76 .71** t(263) = 1.9 0.11 33.45 0.38 t(253.9) = 7.6** 0.79 .91**
AIHQ - B 366 .88 .73** t(340) = 3.5** 0.19 - - t(364) = 5.9** 0.64 -
Phase Five





Comparison of Brief Social Cognition Tasks by Diagnostic Group 
 
.
 HC Internal Consistency 
Test-
Retest Repeated Measures Utility 
Relationship with 
Original Task SSD 
Brief Social Cognition Task n 
Mcdonald’s 






Ceiling Pearson’s r 
All Phases 
BLERT - B 
292 .53 .61** t(274) = 2.7** 0.16 0 8.22 .87** 
386 .71 .69** t(361) = 4.9** 0.26 2.59 5.96 .92** 
ER40 - B 
292 .55 .60** t(274) = 1.0 0.06 0 4.79 .87** 
386 .72 .71** t(360) = 4.1** 0.22 0.26 1.04 .93** 
Eyes - B 
292 .62 .71** t(274) = 0.5 0.03 0.34 3.09 .90** 
386 .73 .76** t(361) = 0.8 0.04 3.63 1.55 .91** 
Hinting - B 
291 .65 .61** t(273) = 3.0** 0.18 0 12.03 .94** 
384 .68 .65** t(359) = 3.4** 0.18 0.26 2.08 .96** 
TASITA - B 
286 .75 .47** t(274) = 3.7** 0.22 2.80 6.99 .91** 
378 .78 .57** t(359) = 2.1** 0.11 15.61 0.79 .93** 
Phases Three and Four 
RAD - B 
104 .63 .66** t(97) = 0.3 0.04 9.62 0 .87** 
175 .76 .66** t(165) = 2.0* 0.15 40.6 0.57 .90** 
AIHQ - B 
138 .86 .76** t(126) = 4.1** 0.37 - - - 
228 .87 .67** t(213) = 1.8 0.12 - - - 
Phase Five 
IBT - B 
150 .57 .50** t(135) = 3.0** 0.26 - - .90** 
130 .65 .58** t(116) = 2.9** 0.27 - - .92** 
Note: *p<.05 **p<.01; Floor and ceiling effects not reported for measures of attribution (i.e., AIHQ-B and IBT-B) since scores reflect bias rather than correct 
or incorrect responses; AIHQ – Blame = Ambiguous Intentions and Hostility Questionnaire Blame Index, BLERT = Bell Lysaker Emotion Recognition 
Task, ER40 = Penn Emotion Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting = Hinting Task, IBT = Intentionality Bias Task, TASIT 
=  The Awareness of Social Inference Test, SSPA = Social Skills Performance Assessment, SLOF = Specific Levels of Functioning, UPSA = UCSD 





Table 18  
Performance on Brief Social Cognition Tasks by Diagnostic Group 
Note: AIHQ-B = Ambiguous Intentions and Hostility Questionnaire Blame Index- Brief, BLERT-B = 
Bell Lysaker Emotion Recognition Task - Brief, ER40-B = Penn Emotion Recognition Task - Brief, 
Eyes-B = Reading the Mind in the Eyes Task - Brief, Hinting-B = Hinting Task-Brief, IBT-B = 
Intentionality Bias Task - Brief, RAD-B = Relationships Across Domains Task - Brief; TASITA-B =  The 
Awareness of Social Inference Test-Brief, SSD = schizophrenia spectrum disorder, HC = healthy control; 
all values presented are M ± SD.  
 
 Items Range SSD HC p 
Attributional Bias     
AIHQ - B 15 3 – 16 8.7 ± 2.9 7.0 ± 2.4 <.01 
IBT - B 14 0 – 100 44.4 ± 17.2 40.6 ± 14.8 .05 
Emotion Processing      
BLERT - B 10 0 – 10 6.4 ± 2.3 7.5 ± 1.7 <.01 
ER40 - B 18 0 – 18 13.4 ± 3.2  15.0 ± 2.1 <.01 
Social Perception      
RAD - B 21 0 – 21 11.8 ± 3.5 14.7 ± 2.8 <.01 
Theory of Mind      
Eyes - B 18 0 – 18 11.2 ± 3.6 13.3 ± 2.8 <.01 
Hinting - B 8 0 – 16 11.1 ± 3.2 13.2 ± 2.3 <.01 





Comparison of Original and Brief Social Cognition Tasks 
 
 
Note: Floor and ceiling effects not reported for measures of attribution (i.e., AIHQ-B and IBT-B) since scores reflect bias rather than correct or incorrect 
responses; AIHQ – Blame = Ambiguous Intentions and Hostility Questionnaire Blame Index, BLERT = Bell Lysaker Emotion Recognition Task, ER40 = Penn 
Emotion Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting = Hinting Task, IBT = Intentionality Bias Task, TASIT =  The Awareness of 






Table 20  
Social Cognition, Neurocognition, and Functional Outcome Correlations in the Full Sample 
 
Note: Correlations between original social cognition tasks presented in gray; *p <.05, ** p <.01. AIHQ = Ambiguous Intentions and Hostility Questionnaire 
Blame Index, BLERT = Bell Lysaker Emotion Recognition Task, ER40 = Penn Emotion Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting 
= Hinting Task, IBT = Intentionality Bias Task, RAD = Relationship Across Domains Task, TASIT =  The Awareness of Social Inference Test, HVLT = 





Table 21  
Social Cognition, Neurocognition, and Functional Outcome Correlations in the SSD Sample 
 
Note: Correlations between original social cognition tasks presented in gray; *p <.05, ** p <.01. AIHQ = Ambiguous Intentions and Hostility Questionnaire 
Blame Index, BLERT = Bell Lysaker Emotion Recognition Task, ER40 = Penn Emotion Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting 
= Hinting Task, IBT = Intentionality Bias Task, RAD = Relationship Across Domains Task, TASIT =  The Awareness of Social Inference Test, HVLT = 
Hopkins Verbal Learning Test, SSPA = Social Skills Performance Assessment, SLOF = Specific Levels of Functioning, UPSA = UCSD Performance-Based 







Social Cognition and High-Quality Informant Correlations in the SSD Sample 
 
Note: *p <.05, ** p <.01. AIHQ-BS = Ambiguous Intentions and Hostility Questionnaire Blame Index, BLERT = Bell 
Lysaker Emotion Recognition Task, ER40 = Penn Emotion Recognition Task, Eyes = Reading the Mind in the Eyes Task, 
Hinting = Hinting Task, IBT = Intentionality Bias Task, RAD = Relationship Across Domains Task, TASIT =  The 





Table 23  
Regressions Predicting Functional Outcomes from Social Cognition Tasks. 
Outcome Adjusted R2 Model Statistic b  
SLOF Informant-Reportd    
All Phases Tasks .10a F (5, 301) = 8.12**  
BLERT-B   .17* 
ER40-B   .03 
Eyes-B   -.05 
Hinting-B   .05 
TASIT-B   .22** 
Phases 3 and 4 Tasks .11b F (7, 142) = 3.73**  
RAD-B   -.01 
AIHQ-B   -.16* 
Phase 5 Tasks .11c F (6, 113) = 3.39**  
IBT-B   -.09 
SLOF Self-Report Total    
All Phases Tasks .06a F (5, 414) = 6.79**  
BLERT-B   .09 
ER40-B   .13* 
Eyes-B   -.05 
Hinting-B   .10 
TASIT-B   .11 
Phases 3 and 4 Tasks .16b F (7, 91) = 3.74**  
RAD-B   .11 
AIHQ-B   -.34** 
Phase 5 Tasks .08c F (6, 248) = 4.55**  
IBT-B   -.02 
SSPA Average    
All Phases Tasks .28a F (5, 539) = 43.70**  
BLERT-B   .08 
ER40-B   .11* 
Eyes-B   .14** 
Hinting-B   .25** 
TASIT-B   .13** 
Phases 3 and 4 Tasks .28b F (7, 236) = 14.49**  
RAD-B   .05 
AIHQ-B   .05 
Phase 5 Tasks .26c F (6, 260) = 16.58**  
IBT-B   -.13* 
Note: aModel includes tasks from all phases (i.e., BLERT, ER40, Eyes, Hinting, TASIT), bModel includes tasks 
from Model A with RAD and AIHQ-BS, cModel includes tasks from Model A with IBT; VIF values for all 
predictors across models < 2.5 indicating acceptable multicollinearity; AIHQ-BS = Ambiguous Intentions and 
Hostility Questionnaire Blame Index, BLERT = Bell Lysaker Emotion Recognition Task, ER40 = Penn Emotion 
Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting = Hinting Task, IBT = Intentionality Bias Task, 
RAD = Relationship Across Domains Task, TASIT =  The Awareness of Social Inference Test, SSPA = Social Skills 





Table 24  
Regressions Predicting Functional Outcomes from Social Cognition Tasks in SSD 
Outcome Adjusted R2 Model Statistic b  
SLOF Informant-Report    
All Phases Tasks .06a F (5, 260) = 4.32**  
BLERT-B   .19* 
ER40-B   -.02 
Eyes-B   -.06 
Hinting-B   .06 
TASIT-B   .16* 
Phases 3 and 4 Tasks .11b F (7, 142) = 3.73**  
RAD-B   -.01 
AIHQ-B   -.16* 
Phase 5 Tasks .04c F (6, 73) = 1.50*  
IBT-B   -.10 
SLOF HQ Informant-Reportd    
All Phases Tasks .03 F (5, 75) = 1.45  
BLERT-B   .29 
ER40-B   .12 
Eyes-B   -.13 
Hinting-B   .03 
TASIT-B   .08 
SLOF Self-Report Totald    
All Phases Tasks .01a F (5, 133) = 1.28  
BLERT-B   .18 
ER40-B   .13 
Eyes-B   -.06 
Hinting-B   -.15 
TASIT-B   -.07 
Phase 5 Tasks .01c F (6, 103) = 1.22  
IBT-B   .10 
SSPA Average    
All Phases Tasks .23a F (5, 310) = 19.38**  
BLERT-B   .13 
ER40-B   .11 
Eyes-B   .05 
Hinting-B   .30** 
TASIT-B   .05 
Phases 3 and 4 Tasks .19b F (7, 155) = 6.59**  
RAD-B   .01 
AIHQ-B   .01 
Phase 5 Tasks .27c F (6, 116) = 8.64**  





Outcome Adjusted R2 Model Statistic b  
UPSA Total    
All Phases Tasks .28a F (5, 364) = 30.24**  
BLERT-B   .05 
ER40-B   .05 
Eyes-B   .17** 
Hinting-B   .26** 
TASIT-B   .17** 
Phases 3 and 4 Tasks .30b F (7, 166) = 11.51**  
RAD-B   .15 
AIHQ-B   .05 
Phase 5 Tasks .31c F (6, 114) = 10.16**  
IBT-B   -.25** 
Note: aModel includes tasks from all phases (i.e., BLERT, ER40, Eyes, Hinting, TASIT), bModel includes tasks 
from Model A with RAD and AIHQ-BS, cModel includes tasks from Model A with IBT; VIF values for all 
predictors across models < 2.5 indicating acceptable multicollinearity; AIHQ-BS = Ambiguous Intentions and 
Hostility Questionnaire Blame Index, BLERT = Bell Lysaker Emotion Recognition Task, ER40 = Penn Emotion 
Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting = Hinting Task, IBT = Intentionality Bias Task, 
RAD = Relationship Across Domains Task, TASIT =  The Awareness of Social Inference Test, SSPA = Social Skills 





Table 25  
Incremental Validity Predicting Outcomes Beyond NC Performance. 
 
Note: aModel includes tasks from all phases (i.e., BLERT, ER40, Eyes, Hinting, TASIT), bModel includes tasks 
from Model A with RAD and AIHQ, cModel includes tasks from Model A with IBT, donly collected for SSD 
informants; VIF values for all predictors across models < 2.5 indicating acceptable multicollinearity; AIHQ = 
Ambiguous Intentions and Hostility Questionnaire Blame Index, BLERT = Bell Lysaker Emotion Recognition Task, 
ER40 = Penn Emotion Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting = Hinting Task, IBT = 
Intentionality Bias Task, RAD = Relationship Across Domains Task, TASIT =  The Awareness of Social Inference 












Note: aModel includes tasks from all phases (i.e., BLERT, ER40, Eyes, Hinting, TASIT), bModel includes 
tasks from Model A with RAD and AIHQ, cModel includes tasks from Model A with IBT; VIF values for 
all predictors across models < 2.5 indicating acceptable multicollinearity; AIHQ = Ambiguous Intentions 
and Hostility Questionnaire Blame Index, BLERT = Bell Lysaker Emotion Recognition Task, ER40 = 
Penn Emotion Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting = Hinting Task, 
IBT = Intentionality Bias Task, RAD = Relationship Across Domains Task, TASIT =  The Awareness of 






Brief SC Task Recommendations and Comparison with SCOPE Study Recommendations 
 
 
Note: AIHQ = Ambiguous Intentions and Hostility Questionnaire Blame Index, BLERT = Bell Lysaker Emotion Recognition Task, ER40 = Penn Emotion 
Recognition Task, Eyes = Reading the Mind in the Eyes Task, Hinting = Hinting Task, IBT = Intentionality Bias Task, RAD = Relationship Across Domains 
















Example of item selection for brief versions using the BLERT Task 





  q a b 
BLERT 8 No Emotion 0.90 1.90 -1.10 
BLERT 16 No Emotion 0.82 1.94 -1.39 
BLERT 7 Disgust 0.42 1.41 -0.41 
BLERT 9 Happiness 0.35 2.03 -2.12 
BLERT 5 Fear 0.33 1.28 -0.25 
BLERT 3 No Emotion 0.32 1.40 -0.04 
BLERT 10 Sadness 0.29 1.08 -0.83 
BLERT 4 Surprise 0.29 1.07 -1.06 
BLERT 2 Sadness 0.25 1.00 -0.99 
BLERT 20 Anger 0.21 1.32 -1.88 
BLERT 6 Sadness 0.20 0.93 -1.57 
BLERT 15 Surprise 0.19 0.92 -1.78 
BLERT 18 Disgust 0.19 0.90 -0.60 
BLERT 14 Disgust 0.14 0.76 -0.33 
BLERT 21 Fear 0.13 0.77 -0.17 
BLERT 11 Happiness 0.06 0.54 -2.60 
BLERT 19 Fear 0.05 0.63 2.00 
BLERT 1 Anger 0.05 0.46 -2.04 
BLERT 17 Surprise 0.04 0.44 -3.47 
BLERT 13 Happiness 0.03 0.40 -3.32 
BLERT 12 Anger 0.03 0.37 -2.63 
Note: Highlight items selected for brief version, emotion listed in the Description column is the correct 
item response; BLERT = Bell Lysaker Emotion Recognition Task. 
 
